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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

laj  meeting  of  the  Society  was  held  at  Burlington  Houee,  oii  Wednesday,  tlri 
December,  the  President,  Mr.  Allen,  in  the  chair, 
the  minutes  of  the  November  meetiog  were  read  and  coufirmed. 
|fr.  Turner  waa  appointed  to  act  with  Mr.  Fox  in  auditing  the  accounts  for  thi 

The  following  getititnm  were  proposed  for  election  ; — As  members,   Mr.  T,  S.] 

New   York  ;  Professor  V,  Stein,  Govemnient  Laboratory,  Copenhagen. 

Mr.  Sydney  Steel,  asaiBtant  to  Mr.  Bernard  Dyer. 

Db  the  ballot  papers  being  opened,  the  following  gentlemen  were  declared  dulj 

A : — Aa  member,  Mr.  It.  W.  Woosnam,  London,  analyst  to  the  Dairy  Supply  Com 

As  aawciate,  Mr.  A.  J.  Starey,  assistant  to  Mr.  L.  Briant. 

Im  ftdlowing  papers  were  read  and  discussed  :  — 

"On    the    Determination   of    Citric    Acid    in    Lemon-juice."      By    Kowlaofl 

"  On  Bome  Abnormal  Samples  of  Butter."     By  the  President. 
long  diECUSsion  ensued,  and  ultimately  a  Committee  wa.9  appointed,  as  reported  an  I 

"  The  Wemer-Schmidt  Method  of  Determining  Fat  in  Milk  and  Cream." 
W.  Stokes. 

"Od  the  EzaminatioQ  of  Lard  for  Adulteration."     By  T.  S.  Gladding. 

"On    the   Action    of    Iron    Pipes    on    Water    Conveyed    Therein."     By    S. 
brrey. 
IS  uiniul  meeting  of  the  Society  will  be  held  on  the   9th  inst.,  at  Burlington  , 
«lld  afterwards  the  annual  dinner  will   take   place.      Full  particulars  will  boa 
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DET£RMIHATIO\   OP   THE  MELTING    POINTS   OF    SOAP-THICKENED 
OILS. 

By  W.  p.  K.  Stock,  F.C.S.,  P.LC. 
{Read  at  Meeting,  Ifovember,  1888.) 
DuRorc  the  last  six  months  the  init«r  has  been  engaged  in  tiie  prodnctioD  of  soap- 
thickened  ails.  Oorreot  determinations  of  melting  points  was  a  matter  of  the  fint 
importaDoe,  but  the  preeence.of  soap  rendered  the  ordinary  methods  of  Torkiiig  imprac- 
ticable. !nie  melting  pointe  of  many  samples  range  far  beyond  the  temperatoie  of 
boiling  water,  and  the  edfeot  of  a  beat  much  below  the  actual  melting  point  is  to  caose 
the  liberation  of  a  small  portion  of  the  oil  and  entirely  vitiate  the  remits  of  either 
adheuon  or  gravitation  processes. 

Constant  readings  are  obtained  by  operating  as  follows  :— A  clean  narrow  tMtrtnbe 
is  fitted  to  a  thermometer  by  means  of  a  short  length  of  bard  rubber  tubing.  The  space 
between  the  walls  of  the  test-tube  and  the  thermometer  must  not  exceed  ^e  sixteuith 
of  an  inch.  The  test-tube  is  passed  through  a  hole  in  a  cork,  and  this  fiti  tba 
mouth  of  a  wider  and  longer  tube.  A  little  of  the  sample  to  be 
tested  is  taken  upon  the  bulb  of  the  thermometer,  which  is  then  | 

thrust  carefally  into  the  narrow  tube  to  within  half  an  inch  of  the  ■£  ■ 

bottom. 

The  whole  arrangement  is  now  suspended  so  that  the  wider 
test-tube  is  sunk  to  nearly  its  entire  length  in  a  beaker  of  clear  lard 
oiL  The  beaker  atands  upon  an  iron  plate  over  a  Fletcher  Argand 
lamp — a  little  manipulation  of  the  gas  supply  ensures  a  gradual 
and  regular  rise  of  temperature.  The  tubes  are  brought  up  to 
the  side  of  the  beaker,  so  that  the  observation  may  be  taken  by  aid 
of  a  hand  lens.  The  true  melting  point  is  accepted  as  that  at 
which  the  mass  flows  down  to  a  clear  bead  at  the  bottom  of  the 
tube.  The  writer  has  obtained  exactly  concordant  results  with  oils  containing  20  per 
cent,  of  soap.     The  accompanying  skstoh  will  serve  to  make  the  details  dear. 


THE   PKESEJRVATION  OF  MILK  SAMPLES. 
Bv  H.  Dboop  Bichhond. 
(Read  at  the  Meeting,  Nooember,  1888.) 
The  preservation  of  Milk  Samples  is  most  important  to  public  analysts ;  a  milk  analysis 
must  be  commenced  immediately  on  receipt  of  the  sample,  and  after  the  analysis  is 
finished  it  is  not  posrable  to  check  the  results  if  required,  nor  should  the  analysis  be  dis- 
pated,  can  the  sample  be  referred  to  another  analyst. 

Allen  (Akaltbt,  XI.,  203)  has  devised  a  process  for  the  preservation  of  milk 
samples  by  means  of  alcohol,  but  as  a  large  quantity  of  the  preservative  must  be  added, 
very  much  depends  on  the  exactness  of  the  proportions,  and  it  is  doubtful  whether  the 
analysiB  of  a  sample  so  preserved  would  be  of  any  value  in  a  law  court. 

It  is,  of  course,  apparent  that  as  small  a  quantity  as  posmble  of  the  preservative 
should  be  added.  Besides  carbon  bisulphide,  and  ether,  which  were  used  by  Hehner, 
I  have  tried  the  preservative  action  of  dichlorophenol,  chloroform,  terpenee,  and 
hydrofluoric  acid ;  none  of  these  except  hydrofluoric  aoid  proved  wholly  satis&tctory ; 
(^iloroform,  whi<dt  kept  the  milk  in  a  fluid  state,  and  the  fat  in  an  easily  misdbla  eon- 
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dition,  being  perhapfi  the  most  unreliable ;  carbon  disulphide  kept  the  milks  fluid,  but 
allowed  the  cream  to  rise  to  form  a  cake  at  the  top,  which  could  not  easily  be  ^nixed 
again ;  dichlorophenol  preserved  the  milks  fairly  well,  but  the  cream  rose ;  ether  and 
terpenee  were  of  very  little  use ;  hydrofluoric  acid,  of  which  *5  per  cent,  was  added,  or  one 
drop  to  10  CO.  of  milk,  preserved  the  milks  almost  perfectly ;  of  course  it  precipitated  the 
casein,  bat  a  vigorous  shake  brought  this  into  so  finely  a  divided  state,  that  sampling  was 
quite  easy,  the  fat  being  evenly  mixed ;  there  was  not  the  slightest  blackening  of  the 
total  solids  after  preservation,  showing  that  decomposition  had  not  taken  place  ;  the  fat 
was  estimated  by  Adams'  method  (Thomson's  modification),  there  being  no  difficulty  in 
pipetting  5  c.c.  on  to  a  strip  of  paper,  which  absorbed  it  fairly  well ;  in  some  cases  it 
was  necessary  to  add,  after  putting  the  milk  on  the  paper,  a  few  drops  of  ammonia,  and 
to  mix  the  milk  and  the  ammonia  with  the  stem  of  the  pipette,  which  was  afterwards 
wiped  on  a  dry  portion  of  the  paper ;  the  ash  was  taken  in  many  cases  before  and  after, 
and  was  found  to  have  increased  about  *1  per  cent. 
A  table  of  analyses  is  subjoined. 


No. 

Days  kept. 

T.  8.  Grig. 

T.8.Pre8vd. 

DiflP. 

Fat  Orig. 

Pat  Preavd. 

Diflf. 

1. 

183 

8-53 

8-57 

+  •04 

2-27 

221 

-•06 

347 

9» 

8-57 

+  05 

— 

^^ 

2. 

49 

12-60 

12-60 

416 

407 

-09 

145 

99 

12-32 

-•28 

3. 

73 

12-56 

12-50 

--06 

3-58 

3  53 

-•05 

4. 

45 

13-36 

1317 

-•19 

— 

— — 

5. 

38 

11-00 

1109 

+  •09 

6. 

39 

11-56 

11-50 

-•06 

3-23 

3-20 

-03 

7. 

34 

1319 

13-15 

--04 

5-24 

5-27 

+  -03 

8. 

34 

13-24 

13-35 

+  •11 

^.^ 

9. 

34 

11-45 

11-40 

-•05 

10. 

32 

11-46 

11-50 

+  •04 

11. 

32 

12  03 

12-04 

+  •01 

403 

396 

—07 

12, 

32 

9-77 

9  84 

+  -07 

— 

Av. 

11-66 

11-54 

-02 

3-75 

3-71 

-•04 

The  whole  of  these  milks  were  quite  fresh  when  preserved ;  the  following  on  the 
contrary  were  already  three  days  old,  when  the  hydrofluoric  acid  was  added,  and  many 
had  begun  to  turn — 


No. 

Days  kept. 

T.  S  Orig. 

T.  S.  Presvd. 

Diff. 

13. 

30 

12-97 

12-82 

-•15 

14. 

31 

12-65 

12-77 

+  -12 

15. 

31 

14^56 

13-84 

-•72 

16. 

31 

12-92 

12-82 

--10 

17. 

31 

13-33 

13-27 

--06 

18. 

31 

12-52 

12-04 

-•48 

19. 

32 

12-30 

12-55 

+  •25 

20, 

32 

12-84 

12-23 

--51 

21. 

32 

12-51 

12-65 

+  •14 

32. 

32 

12-72 

12-58 

--14 

These  last  samples  were  evidently  decomposed,  they  smelt  bad  in  many  cases,  were 
cazdled  in  a  much  more  lumpy  state  than  the  others,  and  in  several  fungus  could  be 
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In  the  first  series,  Nos.  1  and  2  after  being  analysed  when  preserved,  were  sealed 
up  again,  and  kept  for  a  further  period ;  in  both  cases  there  was  a  blackening  of  the 
total  solids,  indicating  that  some  decomposition  had  set  in ;  this,  and  the  facts  that  the 
ash  increases,  and  that  the  total  solids  are  not  blackened  when  freshly  preserved  with 
hydrofluoric  acid  shows  that  the  hydrofluoric  acid  disappears  as  such. 

To  further  test  this  question  a  sample  of  milk  was  preserved  when  fresh  ;  another 
portion  was  allowed  to  stand  for  three  days,  and  then  preserved  ;  both  samples  were 
again  analysed  after  the  expiration  of  a  fortnight,  with  the  following  results. 

T.  8.  Orig.    T.  8.  Preserred.        Diff. 

23.  Milk  fresh         11-32  1140  +'08 

24.  After  standing  3  days,  without  hydrofluoric  acid    11*07  10*70  --37 

This  shows  that  hydrofluoric  add  only  exercises  a  preserving  action  when  added 
while  the  samples  are  fresh ;  if  decomposition  has  commenced  it  is  of  very  little  use. 

I  would  recommend  that  a  portion  of  all  milks  it  is  desired  to  preserve,  be 
taken  on  receipt  of  the  sample,  *5  per  cent,  of  hydrofluoric  acid  be  added,  and  the  bottle 
securely  sealed  ;  no  correction  need  be  made  for  dilution  of  so  small  a  quantity  of  liquid, 
as  the  diflference  is  well  within  the  experimental  error. 

The  antiseptic  power  of  fluorine  compounds  was  pointed  out  by  W.  Thomson  in  a 
paper  read  before  the  British  Association  last  year. 

In  conclusion,  I  must  express  my  obligation  to  Mr.  Hehner,  in  whose  laboratory 
these  experiments  were  carried  out,  for  his  advice  and  kindly  interest  in  the  work. 

The  Laboratory,  11,  Billiter  Square,  E.C. 
November  14th,  1888. 

Discussion. 

Mr.  Da  VIES  said  he  thought  the  suggestion  was  decidedly  valuable.  He  would  be 
glad  to  know  whether  by  the  statement  that  one-half  per  cent,  hydrofluoric  add  should 
be  added  to  the  sample  it  was  intended  to  add  the  ordinary  acid  of  commerce  in  this 
proportion,  or  such  an  amount  of  this  solution  as  would  give  one-half  per  cent,  true  add 
in  the  resulting  mixture. 

Mr.  Blount  asked  if  the  acid  would  have  any  corroding  eflect  on  the  glass  vessels 
employed  ? 

Dr.  YiETU  said  he  was  rather  adverse  to  any  tampering  with  samples,  and  it  would 
be  tampering  if  one-half  per  cent,  of  hydrofluoric  acid  or  anything  else  were  added.  They 
would  not  like  an  inspector  to  add  the  add,  and  if  added,  when  the  sample  came  into  the 
hands  of  the  public  analyst  it  would  have  nothing  to  do  with  the  sample  kept  for  re- 
ference. He  did  not  think  a  public  analyst  would  recommend  the  addition  of  even  a 
small  proportion  of  adds. 

Mr.  Hehner  said  that  some  time  ago  he  brought  some  experiments  before  the 
Society  and  the  same  point  was  raised  as  to  the  desirability  of  preserving  milk  samples. 
No  doubt  it  was  very  undesirable  to  give  inspectors  power  to  add  anything  to  samples, 
and  Mr.  Kichmond  was  adverse  to  that ;  but  in  the  laboratory,  and  especially  during 
the  summer,  it  was  much  better  in  emergencies  to  be  able  to  preserve  samples  without 
fear  of  their  going  bad  than  not  to  be  able  to  do  anything  at  all.  He  certainly  thought 
that  every  sample  which  was  condemned  by  the  public  analyst  should  be  kept  by  him 
for  reference.  Not  that  portion  which  might  go  to  Somerset  House,  as  they  had 
nothing  to  do  with  that,  but  their  own  sample  should  be  preserved.  He  had  seen  sdl 
these  experiments  of  Mr.  Eichmond's — the  milk  was  curdled  by  the  hydrofluoric  add — 
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I  a  good  elinke  produced  a  perfect  emulsion.  There  was  no  difficulty  whatever  in 
aaalj'tiing  [t.  la  the  experiments  which  hu  brought  before  them  a  year  ago,  in  qo  case 
w»a  the  milk  so  old  aa  those  of  3tr.  Kichmond'ii. 

Mr.  RtcBUuN'D  ifl  reply,  said  the  hydrofluoric  ucld  he  used  waa  the  ordinary  acid  of 
ritmawiiix,  and  that  he  added  '5  per  cent,  of  that  and  not  of  the  actual  hydrogen  fluoride. 
As  regards  Mr.  Blount's  question  referiiog  to  the  corroding  eflect  of  the  acid  on  the 
vrssek  employed,  he  waa  not  ijaite  certain — if  he  meant  had  it  any  corroding  eflect  on 
the  glass  bottlea  in  which  the  milk  waa  kept— he  believed  it  had  ;  but  if  he  meant  the 
puroelain  basins  used  in  the  analysis,  it  had  not.  The  weight  of  the  basins  after  being 
cleftued  out  waa  exactly  the  same  as  before.  As  regards  Dr,  Vieth'i)  objections,  they  had 
lieeu  answered  by  Mr.  Hehner,  with  whose  remarka  he  agreed. 

[NoTB.— We  have  received  the  following;  from  Dr.  VlKTH  :— In  the  jemarks  which  I  iniide  In  the 
:;v'usMon  on  Mr.  H.  D.  Richmond's  paper  "On  the  Preservation  ot  Milk  Bainplee,"  I  have  hnrdfy 
I  inc  jitMice  (o  this  paper.    Having  fixed  my  mind  upon  one  porticnllir  point,  I  miut  canfe^  that  iti 

ij..-M.c|on  I  lost  sight  ot  olbeis.     I  am  very  strooplj  and  most  decidpdiy  of  opinion  th.it  officual 

;<r.  for  reference  should  not  deliberately  be  niaterially  altered  in  their  composition,  not  even 

<   of  increasing  their  keeping  qualities.    Bnt  that  does  not  exclade  in  other  Instances  the 

r  of  a  convenient  method  for  preecrving  milk  samples  in  a  state  ntiicb  allows  their  analysis 

,     o'i  to  a  future  time  without  interferio);  with  the  correctness  of  the  results.     Looktag  M 

"■-  !:ic^:T:i>nd'B  experimeatf.  I  freely  admit  that  bis  suggestion,  i.e.,  preserving  milk  samples  by  the 

I  liUoo  of  a  small  delinite  qnanlity  of  hydroflnoric  acid,  is  very  valuable,  and  seeing  that  he  has 

'^linei]  exceedingly  weil-ogieung  results  io  sampler  wben  analysed  fresh  and  after  having  beon 

i'.(jt  foe  weeks,  and  even  months,  certainly  one  which  is  worth  tryiog  by  an^ytti  who  in  their  private 

^^actioe  may  receive  milk  samples  with  wtiich  they  cannot  deal  at  once,"] 


ON    SOME   ABNORMAL   SAMPLES   OF  BUTTER. 
Bv  Alfbed  H.  Allen. 

{Read  at  Muti-ng,  Dectmber,  1888.) 
9al7  lut  a  sample  of  butter  was  condemned  by  a  Public  Analyst  as  being  adulterated. 
a  was  referred  to  Somerset  House,  and  the  chemists  there,  after  enquiring  as  to 
k  t«rma  of  the  report  of  the  Public  Analyst,  confirmed  bis  certificate.  The  butter  in 
lion  waa  shipped  to  England  from  Copenhagen,  but  waa  not  of  Danish  origin,  the 
f  being  that  of  Kjellatcrp,  near  Wernamo,  in  Sweden.  On  learning  that  the 
r  had  been  condemned,  the  dipper  sent  a  sample  of  butter  from  the  same  dairy  to 
r  T.  Stein,  the  official  analyst  to  the  Danish  Government,  At  the  same  time 
L  me&sures  to  have  the  dairy  visited  by  the  King's  Bailiff  and  the  British  Vice 
who  went  there  and  examined  everything  in  and  about  the  dairy,  and  also 
■  fsterviewed  the  owner  and  persons  employed  in  the  dairy,  all  of  whom  swore  that  no 
adulteration  of  the  butter  had  ever  taken  place.  In  due  course  Professor  Stein  re- 
ported that  the  sample  sent  him  contained  so  small  an  amount  of  volatile  adds  as  to 
titUfy  him  in  calling  into  (juestion  the  genuine  nature  of  the  butter.  At  his  request 
h^  King's  Bailiff  agcun  proceeded  to  the  dairy  to  see  the  butter  made  and  to  lake 
.^mplw  of  it.  He  watched  the  process  of  churning  and  working  the  butter  in  the 
ireseoce  of  a  representative  of  the  Britiah  Vice-Consul,  and,  as  the  result  of  the  suh- 
i>lt»eot  ooalysiii,  this  sample  of  butter  was  found  to  have  characters  practically  similar 
'.<  tboie  previously  observed  in  the  butter  sampled  in  Copenhagen  and  in  the  butter 
Ljndsauied  in  England,  some  of  which  had  been  sent  to  Professor  Stein.  On  learning 
'  ill  Ustory  of  the  sample  of  butter  from  the  dairy.  Professor  Stein  was  led  to  doubt  hi-n 
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far  the  limits  generally  adopted  by  public  analysts  in  the  examination  of  butter  were  to 
be  relied  on. 

The  Royal  Agricultural  Society  of  Denmark,  which,  in  many  respects,  acts  as  a 
branch  of  the  Danish  Home  0£Gice,  now  became  fully  alive  to  the  importance  of  the 
question  at  issue,  for  Denmark  being  practically  an  enormous  dairy-farm — a  large  pro- 
portion of  the  produce  of  which  is  sent  to  England — it  was  felt  that  the  abnormality 
which  had  been  observed  in  the  case  of  the  Swedish  butter  might  very  possibly  extend 
to  certain  Danish  butters,  and  hence  it  was  very  important  to  know  the  variations  in 
composition  which  were  natural  to  butter  under  exceptional  circumstances.  In  support 
of  this  view,  and  at  the  suggestion  of  Mr.  Harald  Faber,  Agricultural  Commissioner 
abroad  to  the  Danish  Government,  I  was  formally  invited  to  visit  Denmark,  inspect 
thoroughly  the  whole  process  of  the  manufacture  of  butter  at  certain  dairy-farms,  and 
analyse  the  product  obtained  under  these  crucial  conditions.  Of  course,  it  would  have 
been  impossible  to  visit  and  watch  the  process  of  butter-making  at  even  a  tithe  of  the 
numerous  dairy-farms  existing  in  Denmark,  but  the  investigation  was  simplified  by  the 
fact  that  Professor  Stein,  who  practically  occupies  the  position  of  Public  Analyst  for  the 
whole  of  Denmark,  receives,  under  the  Danish  Margarine  Act,  three  samples  of  butter 
daily,  three  inspectors  being  constantly  employed  in  visiting  the  farms  and  taking 
samples  of  the  products.  Hence,  Professor  Stein  was  able  at  once  to  point  to  certain 
farms  whence  very  abnormal  butter  had  been  obtained,  and  consequently  our  attention 
was  specially  directed  to  the  product  from  these  places.  Accordingly,  early  in  last 
month  I  visited  Copenhagen,  and  met  in  conference  at  the  Government  laboratory 
Professor  Y.  Stein;  Professor  Th.  B.  Segelcke,  Lecturer  on  Dairy-products  in  the 
Copenhagen  College  of  Agriculture  ;  Mr.  B.  Boggild,  Consulting  Dairy  Chemist  to  the 
Royal  Agricultural  Society  of  Denmark;  and  my  travelling  companion,  Mr.  Harald 
Faber,  Commissioner  Abroad  of  the  Agricultural  Department  of  the  Danish  Crovem- 
ment.  The  following  day  we  (with  the  exception  of  Professor  Segelcke,  and  with  the 
addition  of  Mr.  A.  Stewart  MacGregor,  British  Yice-Consul  at  Copenhagen)  proceeded  to 
a  distant  part  of  Denmark,  where  was  situated  one  of  the  farms  ('^  B  ")  already  referred 
to*  There  we  witnessed  the  milking  of  thirty-one  cows,  the  product  from  each  of  which 
was  weighed  separately.  The  mixed  milk  was  then  put  into  a  receptacle  for  ripening, 
and  the  lid  securely  sealed  and  fastened  by  Mr.  MacGregor  and  myself.  The  next 
morning,  having  noted  the  conditions  of  the  seals,  we  opened  the  vessel,  and  watched  tibe 
transferance  of  the  contents  to  the  chum.  The  usual  addition  of  butter-colouring  was 
omitted.  The  churning  being  completed,  we  watched  the  butter  worked  and  placed  in 
a  number  of  tin  boxes,  which  boxes  were  then  put  into  strong  linen  envelopes,  whieh 
were  closed  and  sealed  by  Mr.  MacGregor  and  myself.  We  then  proceeded  to  another 
farm  (''0  "),  where  we  saw  sixty-five  cows  milked,  and  watched  the  manufacture  of  butter 
in  the  same  jealous  manner  as  before,  the  product  being  duly  sealed  as  on  the  previous 
occasion.  The  milking  of  the  cows,  as  well  as  the  treatment  of  the  milk  and  butter, 
was  conducted  at  both  farms  under  the  unremitting  supervision  of  the  whole  party,  and 
eispecially  of  Mr.  Macgregor  and  myself.  I  am,  therefore,  in  a  position  to  give  a  most 
positive  guarantee  that  the  samples  of  butter  in  question  were  afaeolutely  genuiiie 
products. 
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The  butter  made  at  "  B  "  farm  was  ths  produce  from  millc  yielded  by  cows  whioh 
Q  in  the  stalls  for  six  days,  but  ivhich  previously  had  been  ted  oo  grass  land 
kiued  from  the  sea.  Most,  but  not  all,  of  the  cows  were  in  calf,  some  being  pretty 
adnmoed,  but  others  uot  expected  to  calve  uoti!  May  nest.  At  '■  0  "  farm  the 
B  bad  been  longer  in  the  Etalls,  but  were  all  expected  to  calce  i\'ithtn  a  few  moctliB. 
I  ma^  Bay  here  that  I  was  greatly  struck  with  the  extremely  methodical  manner 
'kich  the  operations  of  milking  and  butter-making,  and  in  fact  the  whole  ivork  of 
forms,  were  carried  out.  Everything  was  scrupulously  clean,  and  the  whole  manu- 
are  was  conducted  on  the  most  scientific  principles,  a  thermometer  being  employed  at 
y  stage  of  the  operation,  the  milk  and  other  products  weighed,  and  a  definite  pro- 
ion  of  salt  added.  It  ia  impossible  to  conceive  a  manufacturing  operation  of  the 
I  auTi»i  out  in  a  more  perfect,  systematic,  and  cleanly  manner,  and  it  certainly  is  a 
ter  of  regret  that  many  of  our  English  dailies  are  so  far  behind  those  in  Denmark. 
On  returning  to  Copenhagen,  Professor  Btein  and  I  opened  one  of  each  of  the  sealed 
:etB  and  jointly  made  an  analysis  of  the  contents.  The  method  on  which  we  placed 
most  reliance  was  Wollny's  modi<ic:ation  of  the  Reichert  Process  for  determining  the 
til©  acids,"  a  translation  of  wliich  by  Mr.  O.  Ilehner  was  published  in  the  Analyst 
winter.  The  process  as  there  described  (Vol.  xiu.  page  41))  is  strictly  that  used  by 
r  i^tein,  but  I  may  say  that  he  lays  special  stress  on  the  juiportance  of  ensuring 
entire  absence  of  carbonic  acid.  The  water  used  is  hot  or  recently  boiled,  and,  by 
8  of  a  T-piece  in  the  tube  by  which  the  flask  is  connected  with  the  condenser,  the 
ai  CRO  be  distilled  off,  and  water  added  to  the  residual  soap  without  opening  the 
■od  so  exposing  the  contents  to  the  air.  Another  important  point  to  which  great 
itioo  is  directed  is  to  heat  the  acidulated  liquid  very  gradually,  and  not  to  attempt 
mmence  the  distillation  until  the  layer  of  fatty  acids  has  become  clear  and  the 
ma  liquid  has  almost  entirely  lost  its  original  milky  appearance.  The  time  of  thirty 
lai  ?(»*  the  distillation  of  1 10  c.c.  is  strictly  adhered  to,  with  a  variation  of  not  more 
two  minutee  more  or  less. 

Vy  previous  experience  of  Wollny's  method,  which  I  have  used  habitually  for  the 

a  of  butters  ever  since  the  appearance  of  the  translation  in  A^altst  a  year  ago, 

DWR  me  that  the  results  were  very  satisfactory,  and,  if  anything,  somewhat  higher 

twee  I  used  to  obtain  by  the  Reichert  process  as  worked  by  myself,  and  deeci-ibed 

y  "  Commercial  Organic  Analysis  "  (Vol.  II.  p.  45),     The  higher  result  is  probably 

to  two  or  three  causes.     Thus,  I  had  been  in  the  habit  of  distilling  off  uO  c,c.  out  of 

rhich  is  a  smaller  proportion  than  110  out  of  140.     This  difference  probably  more 

oompensated  for  anyerror  caused  by  the  presence  of  carbonic  acid  in  the  old  wayof 

ing.     As  worked  by  me,  I  do  not  think  I  ever  lost  volatile  acids  in  the  form  of 

C  ether,  as  I  always  used  a  flask  fitted  with  a  proper  condensing  arrangement. 

BOc  Stein's  experience  o£  a  number  of  samples  of   butter  of  known  purity  shows 

in  bis  hands,  and  worked  in  the  exact  manner  I  have  described,  the  volume  of 

rmal  alkali  neutralised  by  the  volatile  acids  from  o  grammes  of  butter-fat  ranges 

3r59  C.C.  to  'Za'DS  o,c.  with  an  average  of  :;Hfi4.     I  should  myself  have  fixed  the 

e  at  S^'OO,  or  a  httle  below  it,  so  that  our  experience  is  fairly  concordant  in  thai   . 
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The  experiments  on  the  samples  of  butter-fat  in  question ,  which  were  marked 
respectively  *'  B  "  and  "  O,"  gave  in  Professor  Stein's  laboratory  the  following  results  : — 
•*  B"  required  2270  c.c.  which,  with  the  correction  of  0*17  shown  by  a  blank  experiment, 
gives  22*53  c.c.  as  the  final  result.  The  butter-fat  from  the  sample  marked  ''O  ''  gave 
a  result  of  24*76  c.c. 

I  may  say  that  I  took  the  most  rigid  precautions  to  avoid  the  introduction  of  any 
possible  source  of  error — such  precautions  as  might  well  have  been  resented  by  a  brother 
chemist,  had  he  not  been  well  aware  that  their  object  was  to  meet  all  possible  criticisms, 
and  not  because  there  was  any  real  doubt  in  my  mind  respecting  the  conditions  of 
working.  Thus,  I  proved  the  accuracy  of  the  weights  of  the  balance  employed;  I 
personally  took  every  weighing  and  measurement;  I  proved  the  neutrality  of  the 
distilled  water,  alcohol,  and  phenol-phthalein  employed ;  I  verified  the  capacity  of  the 
burette,  pipettes,  and  measuring  fiasks  ;  and  I  set  the  baryta  solution.  This  was  done  by 
titration,  with  a  sample  of  quadroxalate  of  potassium  obtained  from  Professor  Wollny, 
of  Kiel.  I  brought  some  of  this  reagent  home  with  me,  and  have  since  verified  its 
substantia],  though  not  absolute,  accui*acy,  by  titration  against  solutions  made  up  in 
England.  I  have  also  made  for  myself  some  of  this  acid  oxalate  of  potassium  which  has  the 
formula  KHCjO^,  'Hfifi^+2  aqua,  and  seems  to  offer  certain  practical  advantages  over 
oxalic  acid,  as  it  is  of  definite  composition,  easily  prepared  and  purified,  and  not  efflor- 
escent. I  have  prepared  it  by  making  a  saturated  solution  of  re-crystalUsed  oxalic  add 
in  water  and  filtering  the  liquid.  One-fourth  of  this  liquid  was  then  heated  to  boiling, 
and  neutralised  with  pure  potassium  carbonate,  employing  litmus  paper  as  an  indicator 
of  neutrality.  This  neutralised  solution  was  then  added  to  the  main  quantity,  where- 
upon a  copious  deposition  took  place  of  the  quadroxalate  in  the  form  of  a  granular 
powder.  This  powder  is  filtered  off,  washed  with  a  little  cold  water,  and  dried  over  sul- 
phuric acid.  In  using  the  quadroxalate  for  setting  the  baryta  solution,  about  '25  of  a  grm. 
is  exactly  weighed  and  dissolved  in  a  little  warm  water.  Phenol-phthalein  is  then  added 
and  the  baryta  water  run  in  until  the  pink  colour  becomes  permanent.  During  the  first 
part  of  the  titration  the  solution  remains  quite  clear,  but  subsequently  a  white  precipi- 
tate of  oxalate  of  barium  is  produced,  and  this  forms  an  extremely  delicate  background 
for  viewing  the  end  of  the  reaction.  In  fact,  I  think  it  would  be  a  distinct  advantage 
in  such  titrations  to  aim  at  the  presence  of  a  finely-divided  white  precipitate  in  the 
liquid,  rather  than  to  employ  a  white  background  to  the  vessel.  Of  coarse,  baryta 
possesses  a  manifest  advantage  for  this  purpose  over  caustic  soda,  for  a  clear  solution  of 
baryta  must  be  free  from  carbonic  acid,  the  presence  of  which  affects  any  titrations  in 
which  phenol-phthalein  is  employed  as  an  indication. 

The  time  at  my  disposal  in  Copenhagen  did  not  allow  of  any  further  analytical 
examination  on  the  spot  of  the  butter-fats  in  question,  with  the  exception  of  the  deter- 
mination of  the  specific  gravity  of  the  sample  marked  "  B"  This  was  ascertained  by  a 
specific  gravity  bottle  of  a  kind  I  have  been  unable  to  obtain  in  England,  It  was  a 
conical  bottle,  furnished  with  a  thermometer  having  a  range  of  a  few  degrees  above  and 
below  100^  C.  There  was  also  a  second  orifice,  consisting  of  a  vertical  capillary  tube 
ending  at  the  top  in  a  small  funnel.  The  bottle  having  been  filled  with  the  butter-fat 
and  the  thermometer  stopper  inserted,  it  was  immersed  in  a  beaker  of  water,  the  tern- 


'ji-utura  of  wtiicli  did  not  rise  more  rapidly  than  1°  C.  per  mlDute,  so  thnt  there  was 
niple  time  for  the  coiitcnta  of  the  buttle  to  acquive  the  temperattii-e  of  the  surroundiog 
.  iter.  When  an  external  thermoineter  shewed  this  to  be  at  100^  F.,  the  fat  which  had 
.:.-«ed  bj  Bxpan^on  into  the  little  fuanel  siirmountiDg  the  capillaty  tube  was  removed 
s  of  fi!t«r  paper,  ao  that  the  measure  of  the  fat  was  accurately  adjusted  to  a 
nark  just  at  the  top  of  the  capillary  tube.  The  bottle  was  then  removed  and  weighed 
"  ilh  its  contents,  after  which  it  was  returned  to  the  water  and  the  heating  continued, 
Ntil  the  internal  thermometer  indicated  that  the  fat  had  reached  a  temperature  of 
i'"i-'  C.  It  was  then  removed  and  weighed  aa  before.  We  had  previously  observed  the 
'■^ight  of  the  bottle  when  dry  and  empty  and  when  filled  with  water  at  15"  C.  Heneo 
'  iie  experiment  gave  ue  the  means  of  ascertaining  the  density  of  the  butter  sot  only 
r.y  Bell's  method  at  100"  P..  but  also  at  100"  C.  

»Tbs  following  were  the  figures  obtained,  water  at  1&°  C.  being  unity  :^  ^^H 

Specific  gravity  of  »B"  butter-fat  at  100°  F.  ("Sr-S"  0.)  -aOoS.  ^H 

„     inO"  C.  (  =  212°   F.) -8639.  ^| 

This  pvea  an  apparent  expansion- coefficient  of  0*00007  for  1°  C. 
In  concluding  the  description  of  the  eiperiments   made  nt  Copenhagen,  I  cannot 
■nniit  to  give  expression  to  my  senae  of  the  great  courtesy  shown  me  l)y  Professor  Stein 
':rid  his  as«stants,  and  my  high  appreciation  of  the  methodical  manner  in  which  the  work 
-lere  is  evidently  done,  and  which  is  in  itself  ao  good  a  guarantee  of  its  accuracy. 

It  must  be  remembered  that  in  order  to  ripen  the  milk  in  time  to  allow  of  its  being 
I  uroed  in  twelve  or  sixteen  hours  after  milking,  it  is  necessary  to  add  to  it  a  cert^Q 
,  raportioD  of  buttermilk.  Hence  my  critical  examination  of  the  butters  in  question 
would  not  have  been  complete  had  we  omitt«d  to  analyse  the  butter-milk  added,  with  a 
r  of  proving  that  it  was  not  a  medium  of  introduction  of  any  foreign  fat.  The  ex- 
XiOD  was  made  by  rendering  100  c.c.  of  the  butter-niilk  alkaline  with  ammonia  and 
ating  with  ether.  The  ether  w&s  allowed  to  separate  and  the  agitafion  repeated  with 
ti  <inantity  of  ether.  The  ethereal  solutions  were  mixed  and  evaporated,  the  residual 
r-fat  being  weighed.  It  amounted  to  barely  Oi  per  cent,  of  the  butter-milk,  and 
e  even  had  the  fat  so  extracted  consisted  wholly  of  foreign  fat,  it  could  not  have 
iably  affected  the  results  of  the  analysis.  As  a  matter  of  fact,  however,  we  made 
an  obKrvKtion  of  the  index  of  refraction  of  the  extracted  fat  by  means  of  Abbe's 
lUvEnctometer.  and  found  it  to  be  1-4620 — a  result  which  agrees  with  that  of  genuine 
"itLor-fBt.  I  may  here  say  that  this  is  my  first  expsrienca  of  the  usa  of  Abb^'d 
J  >fnctometer,  which  Professor  Stein  informs  me  is  cipabla  of  distinguishing  with 
^Ttainty  butter  from  other  fate,  hut  is  not  of  much  service  for  mixtures  containing 
nUor. 

I  brought  ftway  with  me  some  of  the  sealed   packets  containing  samples  of  the 

i:t4^r  in  ({uestlon,  while  others  were  left  with  Professor  Stein  and  Mr.  Faber.     I  aUo 

■  :>ortion  of  the  butter-fat  rendered  from  the  butters  in  question  in  Professor 

.  Mirntory.     Since  my  return  to  England   I   have  analysed  these  samples  of 

'  '  it  as  well  as  the  butters  brought  home  in  their  original  condition,  and  have  not 

i.iiWil    mystdf  merely  to  the  Ileichert-Wollny  proces-!,  but  have  examined  them  by 

■h«  weU-tnown  processes, 
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My  results  are  as  follows  :- 

- 

B. 

0. 

K. 

Batter-fat  Rendered  in 

Butter-fat  Rendered  in 

Average  butter 

Copenhagen. 

London. 

Copenhagen. 

London. 

from  V.  Sieir 

Specific  Gravity    at 
100^  C 

•8639 

•8640 

•8641 

•8641 

•8653 

Deoinormal  Alkali  bj 
Keichert  -  Wolln} 
Process  . . 

22-63 

22-39 

24-39 

24-70 

Oft.O 

^J     mi 

Percentage  of  KHO 

requir^  . . 
B  Saponification 

Equivalent 

22-27 
251-9 

22  05 
254-4 

2215 
253-3 

2203 
254-6 

22-67 
247-4 

Soluble  Fatty  Acids, 
per  cent. . . 

(    4^37 
{    4-50 
(    4-45 

r    4-60 

\    4-6G 

4-77 

/    5-52 
\    5-54 

Reichert-WoUny  on 
Soluble  Acids     . . 

22-76 

24-70 

28-9G 

Insoluble  Fat  tyAcid^ 
per  cent. . . 

j  90-24 
\  90^62 

< 

[  89-90 
90-30 

1  88-47 
1  88-49 

Melting  Point  of  In- 
soluble Acids  <^  C 

36-5 

39-0 

410 

Turbidity  -  tempera- 
ture ;  Acetic  Acid 
Test :  —  Genuine 
Butters  62-63^  . . 

74-5 

750 

72-5 

73-0 

G8-3 

Before  proceeding  to  the  discussion  of  the  other  results,  some  explanation  is  requ 
respecting  the  above  determinations  of  specific  gravity.  The  figures  quoted  are  ca 
lated  to  a  temperature  of  100^  C,  though  actually  observed  at  a  temperature  of  99'5 
The  coefficient  of  expansion  of  butter-fat  according  to  the  experiment  already  reooi 
being  007  for  1^  C,  it  follows  that  the  gravity  of,  say  "  N  "  sample  at  99-5®  was  -86 
and  similarly  the  other  observations  were  *00035  higher  than  the  figures  recorded  in 
tables. 

In  my  work  on  ''Commercial  Organic  Analysis/'  Vol.  II.,  I  state  the  avei 

specific  gravity  of  butter-fat  as  being  0*868  at  99^,  equivalent  to  -8673  at  100^.     ! 

determination,  like  nearly  all  the  other  densities  of  fats  at  100^  C.  published  by 

was  obtained  by  the  means  of  a  Westphal  balance.     The  accuracy  of  this  had  1 

Murtained  by  comparing  the  gravities  of  proof-spirit  and  milk  shown  by  it  with  dc 

ion  of  the  gravities  of  the  same  samples  made  by  the  specific  gravity  bottle,  and 
iSf  of  the  rider  weights  was  also  verified — a  precaution  which  was  by  no  mi 
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ls  one  of  the  riders  was  found  to  differ  very  serioualy  from  ita 
Tmy  recently  I  was  struck  with  certain  differences  in  the  det^rniinationa  of 
I  butter,  lard,  and  other  fats  at  tha  boiling  point  of  water  when  niftda  by  the 
md  by  the  sp«uifio  gravity  bottle  or  Sprengel-tube,  and  for  some  time  was 
oily  at  a  loss  to  account  for  the  discrepancy,  which,  however,  has  now  been  definitely 
tracMl  to  the  faulty  division  of  the  beam  of  the  Westphal  balance.  The  instrument  I 
Tt-ied  WHS  one  purcb&sed  of  a  Loudon  firm  that  has  supplied  a  number  of  iuatruments  in 
Ml  country.  Mr,  W.  Cbattaway,  who  discovered  the  nature  of  the  error.  Las  examined 
t  hose  in  etock  at  present,  and  finds  the  error  eommou  to  all,  and  therefore  very 
il'ibly  it  e<dsts  in  all  or  most  similar  inBtrumenta  in  use  in  England.  The  fault  con- 
■i  in  the  notch  at  the  eighth  division  of  the  beam  being  gensibly  nearer  the  fulcrum 
Lhan  it  §houId  be.  The  effect  of  this  is  evident.  AH  weights  placed  on  the  eighth 
diviMOQ  do  not  eicert  their  full  leverage,  and  additional  weights  have  to  be  added  to 
»fr«ct  the  counterpoise.  In  tl^  case  of  my  instrument,  the  error  can  be  readily  detected 
with  a  fine  pair  of  compasses,  and  is  even  visible  to  the  unassiHted  eye  of  some  observers 
when  their  attention  is  directed  to  the  point.  The  consequence  is  that  the  greater 
number  of  the  determinations  of  gravity,  commencing  with  '6,  including  all  determina. 
lions  of  spedtic  gravities  of  butter,  lard,  and  other  fata  at  100"  made  and  published  by 
me  up  to  a  very  recent  date,  have  been  in  excess  of  the  truth  by  about  -0015,  Hence 
the  stAtement  in  my  book  that  the  average  density  of  butter  at  SO'  is  0'808,  should  be 
modified  to  0*8GtJ5  =  0-8658  at  lOO".  The  discovery  of  the  error  in  question  would  have 
been  mmle  long  ago  had  the  balance  been  checked  against  the  specific  gravity-hottle  with 
rM!tified  «pirit  instead  of  proof  spirit  and  milk.  The  history  of  it  I  have  given  wilt  serve 
w  an  illustration  of  the  ease  with  wbicb  an  error  may  creep  into  absolute  determina- 
^''Tll>,  and  hence  how  difficult  it  is  for  chemists  to  compare  strictly  their  own  results  with 
se  obtained  in  other  laboratories.  Of  course  all  my  results  are  strictly  comparable 
loag  themselves,  ro  that  the  error  has  not  affected  any  conclusion  arrived  at ;  but  I 
'ink  it  right  to  place  the  fact  on  record,  as  I  believe  other  chemist*  are  likely  to  be 
uutaining  erroneous  figure§  from  exactly  the  same  cause.  One  other  practical  conclusion 
tnay  be  deduced  from  my  experience,  and  that  is,  that  the  rider  system  is  open  to  grave 
Abjections  when  applied  to  the  larger  weights  of  a  balance. 

With    regai-d  to  the  determination   of  the    saponification   equivalent  and  of  tho 
e  and  insoluble  fatty  adds,  I  have  nothing  to  say,  except  thai,  the  highest  estima- 
B  of  insoluble  acids  were  obtained  in  experiments  in  whicb  the  washing  was  known 
it  carried  out  less  perfectly  than  in  the  other  ca^e-s. 

f  Th«  turbidity-temperatures  by  the  acetic  acid  t«Et  were  made  by  beating  3  c.c.  of  the 
dbutt«r-fat  with  its  own  measure  of  glacial  acetic  acid  until  the  mixture  was  clear, 
frtbeD  stirring  with  a  thermometer  until  the  liijuid  became  turbid  throughout. 
)  iu  which  the  experiment  ia  conducted  should  be  immersed  in  an  empty 
0  avoid  too  sudden  cooling  and  the  effects  of  currenta  of  air.  I  liavo  now 
Jiis  test  for  several  years  with  very  satisfactory  resultt-.  It  enables  butter  to  bo 
ibed  from  other  fats  with  the  utmost  facility,  and  in  the  case  of  samples 
e  butter,  the  temperature  at  which  turbidity  occurs  closely  follows  the  other 
g  of  the  butter ;  that  is  to  say,  a  butter  rich  in  lower  fatty  acids,  and  tbere- 
n^ving  a  high  result  by  the  Reichert-WoUny  test-,  will  give  a  low  turbid ity -tempera - 
re  by  the  acetic  acid  test.  Repeated  experiments  on  the  same  samples  give  results 
'  :i:h  are  concordant  within  1°  C.  The  strength  of  the  acetic  acid  used  affects  the  test 
iii  enormous  degree  ;  in  fact,  I  fancy  the  solubility  of  a  definite  fat  in  gUdal  acetic 
i  woald  be  the  best  possible  test  for  the  strength  of  such  acid.  A  sample  of  acid 
fi  when  ttsod  for  testing  genuine  butter  will  show  a  turbidity-temperature  of  60"  C. 
'  -hoiT  with  butterine  a  turbidity- temperature  of   100",  but  by  putting  a  very  Em«.Vl 
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proportion  of  water  to  such  acid  the  temperature  of  turbidity  is  so  raised  that  the  results 
of  the  butter-test  will  be  like  those  given  in  the  table.  Hence,  in  order  that  the  results 
may  be  comparable,  it  is  necessary  to  define  in  the  strictest  manner  the  strength  of  add 
used,  and  this  is  somewhat  difficult  to  do.  The  acid  I  employed  for  the  experiments 
quoted  above  had  a  specific  gravity  of  1^0563  at  15*5^  C,  and  when  titrated  with 
standard  baryta  water  and  phenol-phthalein,  was  found  to  contain  95 '14  per  cent,  of  real 
acetic  acid  (C2H4O2). 

From  a  careful  consideration  of  the  foregoing  experiments,  it  appears  that  the 
butter  in  question  marked  "  B "  had  a  density  quite  outside  previous  experience  of 
genuine  butter-fat,  and  by  analysts  reljdng  much  or  exclusively  on  this  indication  would 
be  very  liable  to  be  condemned  as  adulterated.  The  volume  of  alkali  required  by  the 
butter  when  examined  by  the  Keichert-Wollny  process  was  sensibly  below  the  limit 
hitherto  recognised.  The  saponification-equivalent  was  at  or  beyond  tne  extreme  limit 
hitherto  observed  (253).  The  proportion  of  soluble  fatty  acids  was  lower  than  has  been 
observed  in  any  previous  genuine  butter,  except  some  analyses  of  doubtful  accuracy. 
The  insoluble  fatty  acids  are  sensibly  in  excess  of  thoee  previously  observed  ;  the  highest 
figure  recorded  by  Dr.  James  Bell  in  a  butter  not  altered  by  keeping  being  89*9  per 
cent.  The  foregoing  remarks  apply,  though  somewhat  less  strongly,  to  the  sample  marked 
'*  0.^'  Before  leaving  this  part  of  the  subject,  I  may  say  that  I  have  on  the  table  a 
further  quantity  of  the  butters  in  question  contained  in  the  original  sealed  packets.  I 
have  permission  to  place  them  at  the  disposal  of  any  Public  Analyst  who  will  undertake 
to  examine  them  fully  and  communicate  his  results  to  me. 

Although  the  Danish  butters  which  yielded  me  the  abnormal  results  already 
described  are  of  exceptional  character,  we  must  remember  that  they  really  represent  the 
butter  produced  from  the  mixed  milk  of  a  large  number  of  cows,  which  were  yielding 
much  the  same  kind  of  butter  a  year  previously,  and  in  the  face  of  these  facts,  and  of 
the  Swedish  experience  already  recorded,  it  cannot  be  said  that  such  butter  may  not  be 
met  with  in  practice. 

My  attention  has  been  called  by  Mr.  Faber  to  some  experiments  made  by  Adolph 
Meyer,  published  in  the  "  Milch-Zeitung  "  for  October  17.  These  relate  to  the  butter 
produced  by  a  particular  cow  which,  according  to  Meyer,  yielded  milk  the  butter-fat  of 
which  had  the  following  characters . — 


Ist  Hay  period 
2nd  „         „ 

Specific  gravity  at  100«*. 
•8632 
•8627 

Volatile  acids  c.c. 
29-5 
27-1 

Ist  Ensilage  period 
2nd      „            „ 

•8621 
•8620 

26-4 
20-2 

1st  Mangold     „ 
2nd      ,,            ,, 

•8640 
•8629 

324 

28-2 

Meyer  states,  however,  in  a  foot-note,  that  the  specific  gravity  figures  are  merely  com- 
parative, not  absolute ;  so  that  the  results  have  less  value  than  would  otherwise  have 
been  the  case. 

Nilson,  of  Stockholm,  again,  in  experiments  made  in  18^6  by  the  unmodified 
Keichert  process,  found  the  volatile  acids  to  vary  materially  with  the  length  of  time 
since  calving.  While  very  low  at  first,  requiring  only  about  10  c.c.  (+2  =  20  for  6 
grms.)  of  alkali  for  their  neutralization,  they  rose  to  a  maximum  in  about  a  week,  and 
maintained  this  high  figure  for  about  four  weeks,  after  which  they  fell  gradually  to 
about  12  (  =  24),  but  only  very  rarely  below  that  figure. 

The  produce  from  single  cows  may,  of  course,  be  expected  to  vary  still  more  than 
that  from  a  number  of  animals,  but  in  practice  there  must  be  very  little  batter  sold 


ich  U  the  produce  of  only  one  or  two  aaimale,  and  the  milk  of  a  normal  c 
I. illy  much  larger  in  quantity  than  that  of   an  animal  yielding  an  abnormal  product, 
I  variations  from  the  mean  composition  in  the  case  of   united  milk  is  not  Likely  to  be 

A.  very  great  object  would  be  gained,  if  we  could  trace  a  sample  of  butter  back  to 
■  i  farm  and  eows  which  produced  the  milk,  and  I  think  ive  should  look  forward  to  the 
luv  when  lui  alteration  of  the  law  will  render  this  possible. 

^ Although  the  results  I  have  recorded  undoubtedly  efaow  that  htitter-fat  varies  in 
OxitioQ   more  than  was  supposed,  and  will  lender  the  detection  of  adulteration 
ediy  more  difficult  in  cases  where  a  moderate  percentage  of  foreign  fat  has  been 
I,  I  do  not  think  we  have  yet  come  to  the  end  of  our  powers  in  butter  analysis. 
■i'*i"  iletection  of  coooanut  oil,  which  1  met  with  in  one  sample  of  butter  in  considerable 
I.  Hint,  con  be  effected  with  certainty,  by  the  large  yield  of  solid  volatile  adds  and  their 
'  iltAT  odour.     Besides,  the  specific  gravity  of  the  butter  is  rather  increased  than 
iiiiniahed  by  the  presence  of  cocoa-nut  oil.     Cotton-seed  oil  will  indicate  its  presence 
more  than  one  way.     Seeing  that  all  margarine  now-a-days  contains  cotton-seed  or 
'.er  veget&ble  oil,  it  is  worth  while  to  try  and  detect  their  presence.     The  isolation  of 
,  i.yioeteftrin,  or  vegetable  cholesterin,  might  possibly  afford  a  test  for  vegetable  oils,  as 
wggefited  by  Mr.  Hehner  with  respect  to  lard,     Some  modification  of  the  chloride  of 
vnlpliiir  test  may  be  found  available,  while  cotton-seed  and  most  vegetable  oils  might  be 
iiidkftt«d  by  the  increased  iodine- absorption  of  the  sample  or  of  the  oil  separated  from  it 
y  preesure.     Tn  such  expressed  oil,  earthnut  oil  might  pos»bly  be  recognised  by  isolat- 
;  arftcbidic  acid,  while  sesame  oil  can  be  detected  by  the  sugar  reaction  even  in  the 
i.-injJ  sample.     The  chemistry  of  the  vegetable  oils  is  still  imperfectly  understood,  and 
■-archee  in  this  direction  would  almost  certainly  lead  to  the  discovery  of  new  methods 
iletecting  them.     Hence,  we  ought   to  aim  at  a  further  advance  in  our  methods  of 
I  mining  butter,  rather  than  remain  content  with  processes  which,  however  good  and 
ingeniogB  in  their  way,  do  not  give  us  all  the  information  we  require. 
^TProfeMcr   Wollny,  of  Kiel,    has  requested  nearly  thirty  chemists  to  assist  him  in 
iiiiof  the  natural  variations  in  analytical  characters  of  butter-fat,  in  order  to 
r  tb0  results  more  strictly  comparable.     He  bos  published  and  circulated  a  printed 
II  of  the  eiact  method  to  be  employed  in  the  analysis,  together  with  forms  on 
k  the  results  are  to  be  tabulated.     To  give  an  idea  of  the  field  proposed  to  be  covered 
B  achemes  I  may  quote  the  following  data  with  which  Dr.  Wollny  requests  each 
'i  to  furnish  him : — The  strength  of  the  sulphuric  acid  with  which  the  baryta 
D  U  set.     The  number  of  c.c.  of  baryta  used  for  neutralif^tion.     The  strength 
d  from  this  result,  and  the  strength  of  the  baryta  solution  deduced  from  its  bitra- 
f  hj  ndd    oxalate   of  potassium.     In  estimating  the  volatile  acids,  the  result  of  a 
_  Jniftcation  with  and   without  alcohol.     The  time    of  each   distillation,   and  blank 
unljArs  in  each  case.     The  mean  molecular  weight  of  the  volatile  fatty  acids  (distilled 
[mm  their  magnesium  and  copper  salts).     The  volume  of  baryta  solution  neutralised  by 
ite  adds  Foluble  in  boiling  water  and  in  10  per  cent,  alcohol.     The  percentage  of  in- 
•olnble  adds,  by  washing  on  the  filter  and  by  washing  in  a  current  of  steam  ;  and  their 
iman    molecular  weight.     The  percentage  of   free  fatty  acids  in   the  butter-fat.     The 
-iponification-equivalent  of  the  fat.     The   molecular  weight  of  the  total  fatty  acida. 
'  i.rt  iodine  absorption.     The  refraction  index  of  the  butter-fat ;  and,  for  comparison,  of 
:•  «1,  nitrobenzene  and  alpha-monobrom-naphthalene.     The  special  gravity  at  O**  or 
and  «L  the  temperature  of  boiling  water,   by  the  specific  gravity  bottle,  plummet 
.hvd,  And  hydrometer.     These  determinations,  with  the  melting  point  and  solidifying 
I :  t  of  tha  r&t,  seem  a  tolerably  complete  examination.     It  would   be  impossible,  even 
:  L-  il  dtafntblep  for  our  Society  to  institute  any  series  of  experiments  of  the  same  wide- 
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reaching  character ;  bat  it  occurs  to  me  that  we  might  with  advantage  appoint  a  small 
committee  to  receive  and  tabulate  results  which  might  be  communicated  to  them  by  mem- 
bers of  the  Society,  and  to  devise,  if  possible,  some  method  of  examining  butter  which 
should  be  less  dependent  on  the  natural  variations  in  its  composition  than  the  methodi 
at  present  in  us  3. 

In  conclusion,  I  desire  to  express  my  indebtedness  to  Mr.  Faber  for  his  good  offices 
as  interpreter  and  travelling-companion,  and  to  Mr.  Wm.  Chatbaway  for  the  zeal  a&H 
care  with  which  he  has  executed  many  of  the  determinations,  the  results  of  which  I 
have  recorded. 

Discussion. 

Db.  Yieth  (who  had  temporarily  taken  the  chair)  said  they  would  all  agree  wiih 
him  that  the  question  Mr.  Allen  had  brought  forward  was  of  the  greatest  importance 
to  public  analysts.  Personally,  he  was  very  pleased  to  see  that  Mr.  Allen  had  not  only 
taken  the  trouble  to  see  the  butter  made,  but  had  .seen  the  cows  milked  and  the  milk 
locked  up,  so  that  no  hitch  could  occur  similar  to  that  which  happened  in  the  case  of 
the  Swedish  dairy  in  which  the  butter  was  produced,  which  was  the  ciuse  of  the 
investigations  dealt  with  in  Mr.  Allen's  paper.  In  this  case  the  Gk)vernment'8  offioen 
only  saw  the  cream  churned,  and  had  taken  no  precaution  to  put  the  parity  of  the 
cream  beyond  doubt.  Next  to  milk,  butter  had  given  them  perhaps  the  greater 
amount  of  trouble  lately. 

As  regards  the  requirements  of  the  German  Commission  which  had  been  mm- 
tioned,  he  should  like  to  add  that,  not  only  one,  but  five  determinations  of  each-  kind 
were  to  be  given,  and  this,  of  course,  caused  a  great  sacrifice  of  time.  Had  Mr.  Alien 
made  any  experiments  as  far  as  regarded  the  distilling  off  of  the  volatile  fatty  adds  I 
Wollny  and  Stein  laid  much  stress  on  the  fact  that  distillation  should  not  be  proceeded 
with  too  quickly,  but  that  the  fatty  acids  should  be  melted  first,  and  the  aqueous  liquidrf 
allowed  to  become  dear.  What  difierence  would  it  make  if  they  proceeded  a  little 
more  quickly,  and  did  not  wait  for  the  clearance  of  the  aqueous  liquid  ?  As  far  as  hu 
experience  went  he  did  not  think  there  was  much  difference.  He  had  found  that  th^ 
butter  sent  to  the  members  of  the  German  Commission,  which  was  produced  at  Eiel 
in  July,  required  about  30  c.c.  J^  alkali — Reichert- Wollny — while  a  number  of 
samples  of  French  and  Danish  butters,  examined  during  the  last  weeks,  required  from 
25  to  26  c.c. 

Mr.  Habald  Fabeb  said — It  is  not  to  be  denied  that  the  proved  existence  of 
genuine  butter  of  such  an  abnormal  composition  as  those  mentioned  by  our  president 
interferes  very  seriously  with  the  detection  of  mixtures  of  butter  with  foreign  fat,  and 
it  might  therefore  seem  peculiar  at  first  that  an  exertion  has  been  made  on  behalf  of  the 
butter  producers  in  Denmark,  being  very  far  from  interested  in  mixtures,  to  put  sai^ 
a  check  on  the  control  of  butter.  But  I  think  the  position  of  the  Boyal  Agricol- 
tural  Society  of  Denmark  to  this  matter  is  very  clear.  A  recent  case,  which  Mr. 
Allen  mentioned,  proved  what  risk  we  run  by  leaving  matters  as  they  were. 
I  wish  to  point  out  that  we  have  in  no  way  questioned  the  correctness  of  the 
English  analyses  of  the  butter  sampled  in  Wigan  and  condemned  as  adulterated  ;  bat 
having  had  the  opportunity  of  examining  samples  from  the  dairy  from  which  the  butter 
in  question  originated,  and  some  of  the  butter  fat  rendered  from  the  official  duplicate 
sample,  and  having  learned  already  last  year  that  genuine  butter  can  be  produced  of 
still  more  abnormal  composition  than  the  butter  in  question,  we  expressed  the  opinion 
that  the  fact  of  this  butter  having  such  a  composition  was  not  sufficient  proof  of 
its  being  adulterated.  But  our  assertion  that  genuine  butter  might  be  of  such  a 
quality  that  English  analysts  would  call  it  adulterated  was,  perhaps,  not  likely  to 
be  taken  notice  of  without  further  proof.     Knowing  that  some  day  genuine  Danish 
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t  EUght  be  condemned  here  as  ndtilterated  if  no  step  was  taken,  two  coursea 
open  U>  us— eitber  to  leave  matters  as  they  were,  which  meant  running  the  risk 
ring  the  well-merited  name  as  producers  of  tirst-cla^  and  genuine  butter,  or  to 

tbe  exi^nce  of  the  abnormal  butter,  and  then,  perliaps.  have  to  compete  still  mora 
niztiiree  from  other  countries,  which  would  theu  be  more  difficult  to  detect.  I 
I  the  adoption  of  the  Utter  course,  which  was  finally  agreed  to,  and  we  have  all 
a  bo  be  well  satisfied  that  Mr.  Allen,  at  our  invitation,  undertook  the  long 
ey  to  Denmark,  and  also  with  the  excellent  work  he  has  done.  The  way  in 
1  those  abnormal  butters  were  £rst  found    is  as  follows: — As  it  baa  been   said, 

Stein  is  the  Public  Analyst  for  the  whole  of  Denmark,  which  is  equivalent 
out  half  of  London  a£  regarda  population.  He  received  in  1S8T  some  samples 
Itter  of  vliich  he  at  first  felt  convinced  that  they  were  mixtures.  He  there- 
■ocertained  the  names  of  the  farms  from  where  they  originated,  and  he  had 
les  taJcen  with  all  guarantee  of  ^lurity,  and  in  that  way  found  that  in  September, 
,  Bome  large  farms  in  Denmark,  with  large  herds  of  milch  cows,  gave  butter  which 
kl  below  '25  c.c,  by  Reichert-Wollny,  one  even  as  low  as  217,  another  -I'J.  His 
teDCe  in  butter  analysis  is  now,  as  mentioned  by  Mr.  Allen,  very  extended,  having 
I  akinplee  a  day  from  our  inspectors  under  the  Margarine  Act.  Whenever  a  sample 
mbtfol  character  has  been  taken  at  a  dairy,  a  warehouse,  or  a  shop,  the  inspector 
l(  >1  ODoe  to  the  dairy  where  the  butt«r  was  produced,  to  obtain  an  authentic 
le.  In  thia  way  it  bas  been  found  that  butter  of  thb  abnormal  character  may 
'  at  different  farms,  but,  as  it  seems,  for  a  very  Kmited  period  only.  The  lowest 
i  by  the  Keichert-Wollny  test  yet  found  in  butter-fat  from  a  herd  is,  as  far  as  I 
r,  31  c.c.  It  is  only  this  extended  experience  of  Prof.  Stein's  that  enabled  bim  to 
OQt  ft  farm  where  wa  could  invite  Mr.  AUen  to  go  and  take  samples,  and  it  was  only 
great  dilheulty.  Some  of  the  farms  where  the  butter  had  been  abnormal  in 
■DboTt  18S7,  gave  October  of  this  year  butter  in  every  respect  normal,  othera  gav« 
batter  when  first  tested,  but  when  the  test  was  repeated  a  week  later,  tbe 
I  good  again.  It  was  very  much  of  a  chance  that  wo  hit  on  a  farm  yielding 
tr  of  a  description  like  tbe  sample  "  B." 

I  b&ve  been  informed  by  my  friend  Dr.  O.  Hehoer,  that  Prof.  Besana,  in  Italy,  haa 
Bd  the  existence  in  Italy  of  genuine  butter  of  the  same  abnormal  condition.  He  found 
Igst  1 1 4  samples  2  yielding  between  3I"8  and  22  c.c,  by  the  Keichert-Wollny  process, 
between  2.'!  and  24,  2  between  24  and  25,  It  may,  therefore,  reasonably  bo 
that  such  abnormal  butter  may  occasionally  be  produced  even  in  other  countries, 
■ns  happily  to  be  rare  exceptions,  and  this  in  a  double  meaning.     Not  only  are 

batters  met  with  only  on  a  few  farms,  but  they  are  found  there  only  at  certain 
I.  The  reason  of  this  peculiar  quality  of  the  butter  cannot  be  given  yet ;  but  two 
loes  at  least  seem  to  have  some  ellect  on  the  percentage  of  volatile  acids.  One 
of  the  field  or  meadow,  another,  the  distance  from  the  time  of  calving. 

poor  grass  land  may  have  the  effect,  but  grass  on  reclaimed  land,  although  it  could 

I  meaoB  be  called  poor,  neither  the  laud  nor  tbe  grass,  and  although  the  grass  wiui 

IfiU,  have  in  some  cases  been  considered  the  causa  of  the  low  contents  of  volatile 
■  in  the  butter.     As  far  back  as   188t!,  Prof.  Nilson,  of  Stockholm,  experimenting 

hrge  number  of  single  cows,  found  that  the  contents  of  volatile  adds  varied  witb  tbe   . 

BOS  from  the  time  of  calving  ;  on  the  first  days  the  contents  was  very  low  ini~ 
W.  by  the  old  Reichert  test ;  in  abouta  week  it  reached  a  maximum,  where  it  n 
k  few  weeks,  when  it  gradually  fell  towards  the  end  of  the  time  of  lactation, 
il  will  be  of  some  interest  to  learn  that  the  cows  on  farm  B  wluoh  g 
butter  liad,  until  some  days  before  the  samples  were  taken,  beaklj 
laud  of  good  guaJity.  They  were  most  of  them  in  ca.W,  W\.  ^flk^"^ 
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in  time  till  their  next  calving  of  5  months ;  while  the  cows  on  farm  O  were  all  very 
near  to  their  next  calving,  and  consequently  more  late  milking,  but  they  had  not  been 
on  reclaimed  land. 

It  ought  to  be  mentioned  that  low  contents  of  volatile  acids  seems  to  stand  in  no 
relation  whatever  to  the  commercial  value  of  the  butter. 

Mr.  Keener  said  that  the  facts  brought  forward  by  Mr.  Allen  were,  without 
doubt  of  far-reaching  importance.  Public  analysts  would  have  to  acknowledge  that 
exceptional  samples  of  butter  did  occur  which  would  analyse  like  mixtures  containing 
about  25  per  cent,  of  margarine.  If  only  one  such  exceptional  sample  occurred 
in  .every  hundred,  as  there  was  some  evidence  from  the  Italian  experiment 
quoted  by  Dr.  Faber,  it  would  yet  be  henceforth  impossible  to  give  a  satisfactoiy 
opinion  on  any  sample  which  contained  less  than  25  per  cent,  of  foreign  fat.  Such  an 
acknowledgment  would  result  in  immense  injury  to  the  public  and  the  butter  trade ; 
It  therefore  behoved  public  analysts  at  once  to*  set  to  work  to  find  out  the  cause  of 
the  extraordinary  discrepancy,  lef s  in  the  physiological  direction,  or  regarding  the  food  or 
other  circumstances  influencing  the  cows,  but  in  a  chemical  direction.  The  question 
had  to  be  solved :  In  what  points  does  a  natural  abnormal  butter  differ  from  one 
adulterated  with,  say  25  per  cent,  of  foreign  fat  ]  He  was  convinced  that  there  wen 
such  differences,  and  he  drew,  in  this  direction,  attention  to  the  following  facts,  dedudble 
from  Mr.  Allen's  analysis.  On  calculating  from  the  Reichert  results  the  percentage 
of  volatile  acids  as  butyric  acid  (although,  of  course,  the  totality  of  volatile  adds  is  not 
obtained  by  distillation),  there  in  normal  butters  almost  reached  the  soluble  sc'.ds 
estimated  in  other  ways.  Thus,  in  the  **  normal ''  butter  of  Mr.  Allen,  butyric  acid,  by 
Beichert,  5*1-4  per  cent,  soluble  fatty  acids,  5*54  per  cent.,  or  93  per  cent,  of  the  total 
soluble  fatty  acid  obtained  by  distillation.  In  sample  O,  which  would  be  passed  ta 
genuine  upon  the  Beichert  results,  4'34  per  cent,  were  obtained  by  distillation,  against 
4  66  total  soluble  acids,  or  also  93  per  cent.  But  in  sample  B,  which  was  quite  abnorxiial, 
only  87  per  cent,  of  the  soluble  adds  were  volatile. 

These  figures  seem  plainly  to  indicate  that,  in  this  particular  abnormal  sample  at 
least,  the  breaking  down  of  the  albuminous  matter  from  which  butter-fat  in  all  proba- 
biUty  results,  was  not  so  complete  as  to  form  butyric  add,  but  other  adds  sh'ghtly  higher 
up  in  the  fatty  series.  This  conclusion,  he  thought,  was  confirmed  by  an  observation  of 
his  (Mr.  Hehner's)  upon  the  abnormal  sample,  a  portion  of  which  had«been  given  him  by 
Dr.  Faber,  namely,  that  towards  the  end  of  the  distillation,  notable  quantities  of  solid 
fatty  acids  congealed  in  the  cotidenser,  similarly  as  in  the  case  of  C3Coa-nut  oil. 

It  appeared  to  him  to  be  of  the  highest  importance  now  to  direct  our  attention  to 
the  intermediate  fatty  adds,  and  he  had  no  doubt  that  thus  this  difficulty  might  be 
overcome.  The  German  Committee  would  thoroughly  investigate  the  methods  at 
present  at  our  command,  and  it  was  not  necessary  to  work  in  this  direction ;  he  would, 
however,  suggest  that,  unless  Mr.  Allen  was  prepared  to  take  personally  upon  himself  thi 
immense  labour  of  carrying  out  an  investigation  such  as  he  (Mr.  Hehner)  hid  indicated, 
it  would  be  well  that  the  Sodety  should  appoint  a  Committee  upon  whom  the  labour 
would  devolve. 

Mr.  Allen  said  in  reply  that  the  question  was  quite  a  different  one  from  that 
submitted  to  the  Milk  Committee.  In  the  latter  case  they  knew  what  they  wanted, 
and  their  object  was  to  devise  a  method  which  would  give  accurate  and  reliable  results 
in  the  hands  of  a  number  of  chemists.  In  the  present  case  they  did  not  know  exactly 
in  what  direction  to  look  for  success.  It  was  a  question  of  studying  more  cla  e  y  tbe 
omposition  of  butter  as  compared  with  other  fats.  He  had  already  indicated  cert  tin 
directions  in  which  hopeful  work  might  be  done,  and  he  w&s  thoroughly  in  accord  with 
Mr.  Hehner  in  his  suggestion  regarding  the  desirability  in  future  of  differentiating  the 


THE  ANAXYST. 


:7l 


'  i'  ',y  adds  more  fchoroaghly  than  had  boen  done  in  the  past.     In  fact,  he  had  Buggt 

■r  direction,  as  a  desirable  erne  in  which  to  work,  to  Mr.  Faber,  only  a  few  days  ago. 

.  1  -  proposal  wa.",  that  a  email  committee  should  be  appointed  to  consider  whether  they 

uld  not  devise  Eome  other  process  of  examining  butter  for  foreign  fats.     Hu  did  not 

penuiDally  know  how  far  the  results  were  affected  by  the  time  of  dietillation,  and  by 

neglect  of  the  precaution  to  allow  the  fatty  acids  to  become  thoroughly  molten   before 

oocBinecdDg  to  di.itil._     Profeesor  Wollny  had  recorded  a  number  of  experiraenta  on 

this  pcnnt,  and,  it  being  an  arbitrary  process,  he  bad  thought  it  his  duty  to  follc4r  the 

msnipulation   prescribed  by  Wollny  as  closely  as  possible,  especially  as  the  requirements 

wpro  fo  easy  t»  comply  with.     In  conclusion  Mr.  Allen  said  that  he  was   personally 

extremely  sorry  that  the  experiments  on  the  Danish  butter  had  turned  out  as  they  had 

done.      He  would  have  much  preferred  that  they  should  have  established  the  constancy 

of  the  composition  of  butter-fat  rather  than  its  variation  beyond  the  accepted  range  of 

ootupooitioD.     But  public  analysts  must  not  rest  on  their  oars,  but  at  once  set  to  work 

to  solve  in  a  satisfactory  manner  the  new  problem  raised  by  the  experiments  in  question, 

and    he   had  no  doubt  o(  their  ultimate  success.     They  must  remember  tfaat  a  doten 

year  ago,  before  Messrs.  Angell  and  Hehner  devised  their  well-known  process,  they  had 

•■■1  reliable  method  of  detecting  foreign  fats  in  butter  at  all.     He  thought  they  should  all 

ubine  for  the  purpose  of  overcoming  the  pr&ient  dithi:ulty,  and  he  therefore  proposed 

'  Ijit  a  Committee,  consisting  of  the   President  for  the  time  being,  Dr.  Vieth,  Mr. 

■:iner,  Mr.  Faber,  and  himself,  with   power  to  add  to  their  number,  be  appointed  to 

•  id«r  and  report  on  the  possibility  of  improving  the  methods  of  analysing  butter  for 

■  ilptet^tion  of  adulteration,"     He  relied  on  Dr.  Vieth  and  Mr.  Faber,  not  only  for  their 

i-4t.  experience  in  the  analysis  of  butter  and  other  dairy  products,  but  because  they 

>ii'i«,  doubtless,  in  a  position  to  obtain  samples  of  which  they  knew  the  exact  history,  as 

regards  the  cumber  of  cows  from  which  they  were  derived,  the  method  of  feeding,  and 

roforth.     The  motion  was  seconded  by  Hr.  Stokes,  and  carried  after  a  short  discussion. 

»{Conelueion  ofllit  Societi/s  Froceedinga.) 
»0BCE3  OF  ERROR  IN   DETERMINATION  OF  NITROGEN  BY  SODA- 
LIME,  AND  MEANS  FOR  AVOIDING  THEM. 
By  W.  O.  Atwateb. 
(Gontinutid /roll  page  237.) 
Loss  by  Hiaioeiatimt  and  Oxidation  of  Amtmnia. 
Ic  ia  frequently  urged  that  in  the  determination  of  nitrogen  with  soda-lime,  am- 
moniji  may  be  dissociated  at  the  t«mperature  at  which  the  combustions  are  conducted, 
g^jtnd  thai  in  aspirating  air  through  the  tube  at  the  end  of  the  operation  some  of  the 
i  may  be  burned.     The  following  experiments  were  made  in  the  hope  of  getting 
a  the  conditions  under  which  such   loss  may  thus  occur  in  determinations  aa 
rUf  made. 
r  Uiis  purpose  meana  were  taken  to  test  the  effects  of  (1)  unusually  long  expo- 
'  e  ammonia  to  heat,  (2)  very  high  beat,  and   (3)  exclusion  of  air.      Ammonia 
ititbed  by  ammonium  sulphate  in  which  the  ammonia  had  been  determined  by 
Q  by  the  method  described  by  Gooch,  two  determinations  giving  respectively 
I  Ksd  21'1-I,  and  averaging  21'13  per  cent,  of  nitrogen.     About  0'3  gramme  mixed 
■  frtran  0-5  to  Id  grauime  of  oxalic  acid  previously  proven  to  be  free  from   nitrogen 
I  raployed  in  each  of  the  determinations  detailed  beyond.     The  soda-lime,  made  from 
t  ol  caufetic  soda  and  2|  of  lime,  and  the  method  of  diargiug  the  tube,  were  as  pre- 
'  deiCribed.      The  method,  which  is  that  usually  followed    in  this  laboratory, 
Uliag  tht!  tube  quite  full  of  soda-lime,  bo  as  to  avoid  large  open  spaces  which 
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become  filled  with  gases  and  allow  long  sojourn  of  ammonia  in  the  tube.  Where  tbe 
long  tubes  were  used,  the  length  of  the  anterior  layer  of  coarse  fragments  of  sodarlxma 
was  increased  with  the  length  of  the  tube,  the  length  of  mixture  of  soda-lime  and  nitro- 
genous substance  and  the  charging  otherwise  remaining  the  same  as  in  the  tubes  of  ordi- 
nary length.  The  time  of  combustion,  about  thirty  to  thirty-five  minutes,  was  naturaUj 
a  little  less  than  would  usually  be  the  case  with  animal  tissues.  The  flames  wen 
turned  off  at  the  dose  of  the  combustion  before  the  aspiration  with  air  to  wash  out  tiiA 
amiionia.  In  No.  10  (see  Table  II.)  the  air  was  expelled  before  the  combustion,  and 
the  ammonia  washed  out  at  the  end  by  carbonic  acid.  In  Nos.  11  to  19  the  ezpukioB 
of  air  and  cleaning  out  of  ammonia  were  effected  by  a  current  of  hydrogen,  which  wai 
delivered  by  a  generator  so  arranged  as  to  permit  easy  regulation  of  the  flow.  The 
hydrogen  was  passed  over  heated  copper  foil,  to  remove  the  oxygen,  before  entering  the 
combustion  tube. 


Table  II. 

Determinations  < 

lif  Nitrogen  in 

Amvumium  Sxdphate  under  Different 

Conditions. 

By  distillation,  21*11  and  21-14,  average  21*13  per  cent. 

By  Soda-lime. 

m 

No. 

Length 
of  Tube, 

Heat. 

Aspirated  with. 

Nitrogen 

foand.    Per  cent 

Series. 

Separate 

Range 

C.ul. 

Determi- 
nations. 

Average. 

ofVtri- 
atioD. 

Ist 

1 

42 

Mediam. 

Air. 

2M2 

2 

42 

)} 

» 

21*10 

3 

35 

1) 

» 

21*13 

21*12 

•03 

2nd 

4 

75 

91 

>> 

21*11 

5 

75 

>> 

>> 

21*12 

6 

75 

J> 

» 

21*11 

7 

75 

>> 

>> 

21*12 

21*12 

•01 

3rd 

8 

75 

High. 

»> 

20*80 

9 

75 

>» 

>» 

20-86 

20*83 

•06 

4th 

10 

75 

11 

Carbonic  acid. 

20*91 

11 

75 

?> 

Hjdrogen  and  pump. 

20*70 

12 

75 

»> 

9>                                        >' 

20*81 

13 

75 

» 

99                                           99 

20*84 

14 

75 

• 

99                                       99 

20*90 

20*83 

•21 

5th 

15 

75 

Medium. 

99                                        99 

21*10 

16 

75 

» 

99                                         99 

21*10 

17 

75 

» 

»f                                        99 

21*12 

18 

75 

99 

99                                        99 

21*11 

19 

75 

» 

99                                      99 

21*13 

21-11 

•OS 

(To  be  continued,) 
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ILY  RECORD  OF  GENERAL  RESEARCHEB  INTO  ANALYTICAL 

CHEMISTRY. 

inciTion  OF  SiTLPHDBic  AciD  FOB  Ejeldabl's  Pbocess.    0.  LuNOE.    Zttttehr. 

themM,  A'o.  23.^Melilo1a  and  Maritz  recommend  to   heat  10  c.c.  of  the  add 

two  hours  with   '05   grm.  of  potasatc   nitrite.     They  take  it,  thereFore,  for 

it    the  nitrogen  contained  in  commercial  acid  is  always  in  the  form  of 

The  usual  impurity  iii,  however,  nitroHylsulphuric  acid,  which  the  mana- 

iries  to  destroy  by  addition  of  ammonium  sulphate.     The  decomposition  is, 

i8ver  complete,  so  purified  add  generally  contains  both   nit  rosy  laulphuric  add 

lia.     The  author  criticises  their  method,  which  may  give  good  results  if  the 

ammonia  is  known  and  the  theoretical  amount  of  potassic  nitrite  is  added, 

fails  if  any  notable  exoese  of  nitrite  is   used.     Then   it  is  a  great  error  to 

it  nitrous  acid  is  completely  expelled  on  boiling.     Meldola  and  Moritz  have 

the  fact  that  the   very  stable  nitrosyUulpburic  acid  is  formed,  which  is  but 

Tolattle.     This  fact  ia  so  well  known  that  further  experiments  seemed  almost 

but  to  contradict  the  work  of  such  an  analyst  as  Meldola  the  author  had 

Eperiments   carried  out.     A  preliminary   trial  showed  that    '3355  grms.   of 

txite  dissolved  in  100  c.c.  pure  sulphuric  acid  gave  a  very  strong  nitric  reaction 

id  had  been  boiling   for  two  hours.     A  quantitative  experiment  was  then 

'392  grms.  of  sodium  nitrite  was  dissolved  in  360  c.c.  of  pure  sulphuric  add 

gt-,  and   50  c.c.  of  this  mixture  diluted  and  titrated  with  permanganate, 

ed  &  total  of -1764  nitrous  add.     The   remaining   200  c.c.  were  now  boiled 

xrars,  which  caused  100  c.c.  to  distil  over.     The  residua  was  now  titrated,  and 

total  of  '175  grms.  nitrous  acid.     The  greater  portion  of  nitrous  add  was 

still  present.     A  second  experiment  gave  before  boiling  '1938,  after  boiling 

n.  of  nitrous  add.     These  experiments  condusively  show  that  the  purification 

opoeed  by  Meldola  and   MoritE  is  abeolutely  useless,  and  only  then  of  avail 

quantity  of  ammonia  is  accurately  known,  so  as  to  regulate  the  quantity  of 

;     But  in  this  case  the  simplest  way  is  really  to  deduct  this  quantity  (if  not 

from  any  quantity  found  during  an  analysis. 

L.   DB   R. 


EBMiNATJON  OF  Nitrates  in  Watbe.  H.  C.  Hooker.  BeriekU,  Dec.  10,1888. — 
or  makes  use  of  the  property  of  the  solution  of  carbazol  in  cone.  H,SO,  of 

green  on  the  addition  of  small  quantities  of  oxidising  agents.  The  re- 
lelicate  enough  to  detect  nitric  add  in  water  containing  one  3-millionth  part  of 
The  following  ia  the  method  used  :    A  measured  quantity  of  the  water, 

ia  mixed  with  4  com.  of  cone.  H,SO„  and  aft«r  cooling,  a  small  quantity 
I  ia  CODC.  HjSO,  added.  The  colouration  is  compared  with  that  obtained  with 
[ttaotitiee  of  ENO^  solution  treated  in  exactly  the  same  manner.  A  more 
ibUoation  is  promised.  A.  L.  0. 
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MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 

RiGHT-HANDBD  FoLABisiNa  HoNBT.  VoN  LipPMAN.  ZeiUchr.  f.  afigew  ChmUf 
No,  22. — ^The  author  oonfirms  the  idea  of  Benseman  (see  ANALTSTy  1888),  and  finds  that 
when  in  the  neighhourhood  of  sugar-refineries  hees  swarm  there  in  their  thousands,  and 
regale  themselves  on  the  sugar.  Their  honey  is  then  very  dear  and  thin,  but  almost 
without  the  valued  aroma.  Four  samples  of  such  honey,  analysed  by  the  author,  con- 
tained respectively  4*88,  3*92,  16*38,  and  9*93  per  cent,  of  saccharose.  Samples  showing 
such  percentages  cannot,  therefore,  be  legally  called  adulterated.  L.  de  K, 

Influbncs  of  Different  Cattle  Foods  on  the  CoMPOsmoH  of  Buttbb. 
A.  Mateb.  Lamdw  VerSf  35. — The  author  has  made  a  series  of  experiments  to 
ascertain  the  composition  of  butter,  and  has  arrived  at  the  following  conclusions : — 
1.  There  is  a  close  relation  between  the  specific  gravity  of  butter-fat  and  the  percentage 
of  volatile  acids.  An  increase  in  the  one  gives  an  increase  in  the  other.  2.  The 
melting  point  of  the  fat  is  not  much  influenced  by  the  tributyrin,  as  it  chiefly  dependf 
on  the  amount  of  triolein.  3.  The  amount  of  volatile  acids  in  the  butter  of  the  milk 
of  any  particular  cow  is  not  so  constant  as  was  formerly  believed,  but  is  influenced  bj 
the  quality  of  the  food  the  cow  has  been  fed  on.  4.  The  amount  of  volatile  acids  ii 
gradually  increasing  during  the  period  of  lactation.  5.  When  the  food  greatly  consists 
of  mangelwurzel  the  butter  shows  the  highest  percentage  of  volatile  add.  Graas  and 
clover  will  cause  a  larger  amount  than  ensilage.  6.  Hay  and  ensilage  will  cause  the 
butter  to  have  a  high  melting  point,  whilst  green  fodder  will  cause  the  lowest  one. 
Mangelwurzel  gives  an  intermediate  melting  point.  7.  The  solidifying  point  rises  or 
falls  with  the  melting  point.  8.  Cattle  grazing  in  the  fields  will  give  the  best  milk  and 
the  richest  butter.  The  author  finds  the  quantity  of  deci-normal  soda  wanted  for  the 
distillate  of  5  grms.  of  butter  to  vary  from  20  to  30  c.c.  L.  de  K« 

The  Occurrence  of  Boric  Acid  in  Wine.     George  Baumert.     Ber.^  Dec.  10th, 

1888.,  p.  3290. — ^The  author's  attention  was  drawn  to  this  subject  by  his  finding  boric  acid 

in  every  sample  of  a  number  of  Califomian  wines  analysed  by  him  three  years  ago.* 

Eeoently,  Profeasor  Rising,  in  San  Francisco,  stated  that  boric  acid  ia  a  characteristie 

constituent  of  all   Califomian  winee.t     Soltsient   found   that  boric  acid  is   a  very 

frequent  constituent  of  wines,  and  also  occurs  in  cultivated  and  wild  vines  (Ampelopsii 

quinquefolia)  in  Saxony,  whilst  Ilipper§  not  only  found  it  in  1,000  samples  of  QermaB 

and  other  wines,  but  also  in  various  parts  of  different  kinds  of  vines.     In  one  case  he 

separated  it  as  fluoboride  of    potassium  from   2L  of   a  Biesling  wine.     The  author 

has,  for  three  years,  tested  every  German,  French,  and  Spanish  wine  which  came  into 

his  hands,  and  found  boric  acid  in  them  all ;   and  also  in  must  (fresh  juice)  from  the 

Freyburg  and  Naumburg  districts.     He  also  systematically  examined  the  growing  vines 

in  Thuringia  in  Saxony,  and  invariably  found  boric  add  in  the  leaves,  tendrils,  wood, 

grapes,  and  grape-stems,  examining  0*2  to  0'4  grms.  of  the  ash  in  each  case.     The  same 

results  were  obtained  on  examining  a  number  of  leaves  and  woods  from  the  Freybnig 

district.  A.  L.  0. 

*  Nobbe'fl  Zandnnrthichi^tHche  Veriuehatationan^  33,  39-88. 
t  Report  uf  the  Sixth  Annnal  State  YitlciiltiiXBl  Convention,  San  Frandsco,  1888.        •. 
1  PJUm.  MtWM,  88,  No.  40.  p.  31S ;  ibid.,  No.  90. 
§  WeMtm  u,  WMnkatM,  No.  86, 1888,  and  Aealyst,  Deo^  1888. 
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Notice  to  Corbespon  dents  


PROCEEDINGS  OP  THE  SOCIETY  OF  PUBLIC  ANALYSIS. 
Annual  Meeting  of  the  Society  was  held   on  the  9th   ult.,  at  Burlington  Hoiu 
I  LcUUy.  Mr.  A.  H.  Allen  in  the  chair. 
The  minutea  of  the  previous  meeting  were  re&d  aad  conOrmed. 
1'he  auditor's  report  on  the  accounts  for  the  past  year  was  read,  and  wiU  be  prints 
iddrculaUd  ae  usual, 

'.  Allbn  then  delivered  his  valedictory  address  as  follows: — 
The    Pbesident's    ADPRBtis. 
hllowing  the  custom  which  has  prevailed  in  previous  years,  I  now  have  to  bringl 

11  ft  rirumi  of  the  past  work  and  present  position  ot  the  Society, 
n  the  first  place,  it  is  gratifying  to  find  that  the  progress  of  the  Sodety,  so  far  as 
uit«d  by  the  number  of  members,  is  satiufnctory.  In  addition  to  the  reeigna- 
Itwo  fteeoctatea,  three  members  have  been  removed  from  the  list  for  non-payment 
I  of  subscription,  and  six.  assodatee  for  the  fame  reason.  To  counterbalance 
B  have  the  election  of  ten  new  members  and  four  new  associates,  so  that  the  total 
t-  of  subscribers  is  exactly  the  same  as  in  the  pi-evious  year  ;  but  the  number  of 
f  flwmbers  is  increased  by  four,  and  that  of  the  associates  diminished  by  the  same 
:,  the  honorary  members  still  numbering  t«n.  The  Society  has  also  suffered  a  loss 
death  of  Dr.  William  Wallace,  of  Glasgow.  Dr.  Wallace  was  for  many  years 
awnber  dF  the  firm  of  Wallace,  Tatlock  and  Clark,  and  occupied  the  post  of 
I  Analyst  for  f!laegow  and  several  neighbouring  counties  and  boroughs.  He 
1  as  one  of  the  ablest  and  beat-known  chemists  in  Scotland,  and  although  the 
I  of  his  residence  from  London  prevented  him  from  regularly  attending  our 
1,  he  always  took  a  great  interest  in  the  Sotnety.  Personally,  I  feel  in  the  death 
[  WftUace  the  loee  of  an  intimate  friend,  who  was  always  ready  to  give 
e  and  aaaUitance  in  his  power. 
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Not  only  has  the  Society  maintained  ite  numbers,  but  the  papers  read  have  falij 
equalled  in  interest  and  importance  those  of  previous  years.  They  have  numbered  34,  u 
against  30  during  the  previous  twelve  months.  The  following  is  a  list  of  the  papers 
contributed  to  the  Society,  in  addition  to  which  there  are  several  papers,  such  as  that  of 
mine  on  the  presence  of  cocoa-nut  oil  in  a  sample  of  lard,  which,  though  not  actually 
read  before  the  Society,  would  have  been  so  had  the  matter  arisen  during  the  sefisioii  :— 


Papers  in  1888. 


DaU. 

Jan.  11. 
Feb.  8. 


ft 


ft 
i» 
ft 


Author. 
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A.  W.  Stokes 
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"  An  Apparatus  for  Nesslerising  "  . . 
March  14.'^  Iodine  Absorptions,  Combining  Weights,  and  Melting-points  of 

certain  Fatty  Acids  '*       
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"  Some  Analyses  of  Groose  Fat  *' 

**  Pepper  Adulteration  and  Pepper  Analysis  "...... 

"  Some  Effects  of  Food  Preservatives  on  the  Action  of  Diastase  *»  ■[  ^'  ^^^  ^^ 

"  Wear  and  Tear  of  Platinum  Dishes  " 
''  Notes  on  Liquorice  and  Spanish  Juice  '* 
"  A  New  Form  of  Fat  Extraction  Apparatus  " 
June  20.   '*  Polluted  Drinking  Water  and  the  Qosure  of  Wells 
**  Adulteration  of  Lard  with  Cotton-eeed  Oil " 


Rowland  Williams 
Rowland  Williams 
W.  C.  YouD^^ 
F.  W.  Bimnungton 


May  9. 


ft 

ff 


»> 
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If 


ff 
ff 


ft 
ff 
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»  ff 

'*  Temperature  of  Ether  in  the  Soxhlet  Extraction  " 

"  Notes  on  Senna  " 

**  Pepper  Analysis  "     . . 
July  27.    "  On  the  Use  of  the  Term  '  Normal  *  in  Volumetric  Analvsis 

**  On  the  Examination  and  Method  of  Stating  the  Results  of  the 
Analysis  of  Boiler-waters  '^ 

**  Note  on  the  Examination  of  Lard  " 

"  Water  Reports — a  Dilemma  " 
Nov.  14.    ^*  Determination  of  the  Melting-points  of  Soap-thickened  Oils 

"  On  Condensed  Milk  "  

**  On  the  Preservation  of  Milk  Samples  *'  . . 
Dec.  12.    "On  the  Determination  of  Citric  Add  in  Lemon-juice '* 

**  On  some  Abnormal  Samples  of  Butter  "^ 

"  The  Werner-Schmidt  Method  of  Determining  Fat  in  Milk  and 

rJrAftTn  " 

X./AwCill-&J  ••  ••  ••  ••  •#  •■  ••  •• 

"  On  the  Examination  of  Lard  for  Adulteration  " 

"  On  the  Action  of  Iron  Pipes  on  Water  Conveyed  therein  **     . . 


ft 


fi 


ft 


ft 
ff 


» 


»» 


Dr.  Vieth 
B.Dyer 

Bertram  Blount 
Dr.  A.  Hill 

A.  H.  Allen 
Otto  Hehner 
E.  W.  T.  Jones 

B.  Williams 
Dr.  Vieth 

C.  Heifldi 
C.  Heisch 
AH.  Allen 

AH.  Allen 
Thos.  S.  Gladding 
M.  A.  Adams 
W.  F.  K  Stock 
J.  C.  Shenstone 
H.  D.  Richmond 
Rowland  Williams 
A  H.  Allen 

A.  W.  Stokes 
Thos.  S.  Gladding 
Sidney  Harvey 


Looking  at  the  immediate  objects  of  the  Society,  I  think  we  may  fairly  claim  that 
during  the  past  two  years  the  methods  of  examining  food  and  drugs  have  made  marked 
progress.  We  have  been  confronted  with  several  novel  forms  of  adulteration,  whidi  at 
first  taxed  all  our  resources  to  discover,  but  which  we  may  now  fairly  claim  to  be  in  a 
position  to  detect  with  certainty.  The  use  of  pepperette,  or  ground  olive-stonee,  for  the 
adulteration  of  pepper  is  one  of  the  cases  in  question.  Although  referred  to  as  a  possible 
and  probable  adulterant  of  pepper  fully  ten  years  ago,  it  does  not  seem  to  have  been 
extensively  used  until  comparatively  recently,  when  pepper  adulterated  with  poivrette 
made  its  appearance  in  various  parts  of  the  kingdom,  but  notably  in  the  neighbourhood 
of  Liverpool,  and  it  was  Dr.  Campbell  Brown,  Public  Analyst  for  Liverpool  and  Lanca- 
shire,  who  first  called  prominent  attention  to  the  question,  besides  pointing  out  methods 
for  its  detection. 
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%e  adulteration  of  lard  has  aUo  grown  enormously  during  the  past  year  or  twOi 
ut«Rd  of  meeting  with  the  large  proportions  of  water  formerly  ho  common,  lard  ia 
iphisticated  in  a  novel  and  ingenious  manner,  namely,  by  adding  a  misturo  of  cotton- 
'I  aad  beef  or  mutton  etearin.  Mr.  E.  W.  T.  Jooe^  appears  to  have  been  the  Grst 
it  ou  vhose  certi&cate  the  prosecution  for  the  presence  of  cotton-seed  oil  took  place, 
>  traa  ijoickly  followed  by  other  analysts.  For  a  time  the  sale  of  Inrd  adulterated 
»£toD-eeed  oil  seems  to  have  received  a  serious  check,  but  knowing  how  skilfuUy 
Mophistications  are  conducted,  and  with  the  express  purpose  of  balHing  the  Public 
■t,  we  may  expect  that  those  interested  are  simply  seeking  a  safe  method  of  eluding 
For  a  long  time  it  seemed  as  if  the  detertion  of  beef-stearin  in  lard 
only  be  ellected  iaferentially,  and  until  quite  recently  I  wtis  unable  to  satisfy, 
t  of  the  presence  of  beef-fat  in  several  samples  of  lard  which  I  atrongly  suspect 

1  believe,  however,  that  difficulty  is  now  siirmouuted,  and   with  the 
D9  Junta  from  Ur-  Campbell  Brown  I   have  been   able  to  detect  positively 
ice  of  beef-fat  in  lard.     The  use  of  cocoa-nut  oil  as  an  adulterant  of  lard  does  not 
jet  to  have  become  very  extensive.     I  have  condemned  one  sample  myself  on  this 
I,  and  hnve  examined  another  submitted  to  me  from  a  brother-analyst.     But  the 
ton  of  this  adulterant  presents  no  difficulty,  and  hence  the  use  of  coooa-nut  oil 
[ely  to  be  very  extensively  practised. 

Vith  respect  to  butter,  the  determination  of  the  volatile  acids  by  the   Reicj 
I  has  of  late  become  fairly  general,  but  I  find  comparatively  few  analysts  liai 
i  the  precautions  found  necessary  by  Professor  WoUny,  of  Kiel,  a  translation  of 
report  and  paper,  by  Mr.  0.  Hehner,  was  published  in  the  Akalvst  last  wint«r. 
tot  but  feel  the  gravity  of  the  figures  I  submitted  to  the  Society  at  its  last  meeting, 

g  thAt  the  range  of  variation  in  the  composition  of  genuine  butter 
^D  generally  recognised;  but  the  fact  being  absolute!}' beyond  dispute  it  seemed  to 
owerer  much  we  might  regret  the  immediate  consequences  of  the  discovery, 
r  plun  duty  to  accept  the  position,  and  strive  so  to   modify  and  improve 
H  of  onalysLi  as  to  render  it  possible  to  distinguish  a  butter  adulterated  with  a 
|>en»iitage  of  margarine  from  one  which  was  simply  abnormal  In  composition,  and 
e  it  will  ba  found  possible  to  etiect  this.     A  committee  has  been  appointed  to 
kto  the  matter.     For  various  reasons,  it  is  not  desirable  to  increase  the  number 
\  committee  to  any  great  extent,  but  it  is  to  be  earnestly  hoped  that  other  Public 
'.a,  »nd  the  members  of  the  Society  generally,  will  co-operate  with  the  committee, 
ve  undertaken  work  of  a  very  laborious  and  responsible  character.     With   tkeir 
id  sympathy  much  may  be  done,  and  it  ig,  in  my  opinion,    a  great  misfortune 
0  Public  Analysts  of  this  country,  who  have  done  ao  much  guod  work  in  the  past, 
I  haT«  to  work  under  such  disadvantageous  conditions,  and  without  thst  encourage- 

a  other  chemists  which  they  have  a  right  to  expect.     That  the  Government 
Llitt7  should  persistently  ignore  the  Public  Analysts  as  a  body,  as  has  been  doi 
jSidal  position  by  the  Chancellor  of  the  Exchequer,  among  others,  is  a  lamental 
The  Public  Analysts,  as  a  body,  are  now  a  set  of  competent  and  highly  traini 

_,'  their  disagreeable  duties  without  fear  or  favour,  while  liable  at  any  time  to 
ibeir  reputations  injured  by  reference  to  a  Court  of  Appeal,  unsatisfactory  in  its 
ritioD,  and  having  a  narrow  and  one-sided  idea  of  its  duties. 

D  k  few  months  the  position  of  some  of  the  Public  Analysts  will  be  materially 
ld,&s  many  will  hold  their  appointments  under  the  newly  created  County  Councils, 
aly  to  be  cKpeoted  that  tbeee  bodies  will,  hke  other  new  brooms,  sweep  clean, 
iDy  MB  the  only  argument  for  supporting  some  of  the  candidates  seems  to  be  that 
n  prepared  to  reduce  salaries  all  round.  Under  these  circumatancea  it  behoves 
Analysts   to  stand    together   and  make  a  determined    and   united   efl'ort   to 
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resist  the  attempt,  which  will  doubtless  be  made  in  some  quarters,  to  reduce  still 
further  the  alrecidy  insufficient  remuneration  of  many  of  those  holding  appointments 
under  the  Sale  of  Food  and  Drugs  Act. 

As  to  the  future,  I  think  we  may,  at  some  time,  see  an  amended  Act  passed.  We 
are  sadly  in  need  of  a  revised  system  of  reference  in  the  case  of  disputed  analyses.  Again, 
it  is  very  desirable  that  some  means  should  be  devised  for  tracing  milk  and  butter  to 
their  sources,  so  that  if  peculiarity  of  composition  be  really  due  to  natural  causes  the 
vendor  may  have  the  fact  demonstrated,  while,  on  the  other  hand,  it  will  become  more 
difficult  than  at  present  to  plead  natural  poverty  of  the  milk  as  an  excuse. 

The  Margarine  Act  has  worked  fairly  well  during  its  twelve  months'  enforcement, 
but  experience  has  shown  that  it  is  not  free  from  defects  which  might  be  very  easily 
removed  by  an  amending  Act. 

The  difficulty  of  dealing  with  drugs  is,  at  present,  greatly  increased  from  the 
absence  of  any  authoritative  and  legal  standard,  although  it  is  a  curious  fact  that  the 
Fharmacopa3ia  was  not  made  the  formal  standard  in  the  Sale  of  Food  and  Drugs  Act 
Amendment  Act,  of  1879,  simply  because  Dr.  James  Bell  held  that  it  was  already 
practically  accepted  as  the  standard,  Unsati£>factory  as  the  existing  Pharmacopceia  is, 
and  discreditable  to  cei*tain  of  those  entrusted  with  its  compilation,  its  formal  adoption 
as  the  legal  standard  for  drugs  mentioned  therein  would  be  a  distinct  advantage,  and 
would  have  the  additional  good  effoct  of  hastening  the  publication  of  a  new  edition, 
which  might  be  free  from  the  defects  which  characterise  that  of  1885. 

There  are  other  directions  in  which  the  Adulteration  Act  might  be  extended  and 
improved.  It  certainly  should  apply  to  such  articles  as  disinfecting  powder,  which  at 
present  escapes  through  its  meshes ;  and  I  think  it  is  not  too  much  to  hope  that  in  the 
future  we  may  see  its  scope  extended  so  as  to  make  it  an  offence  to  sell  as  *'  all  wool "  an 
article  which  is  in  great  part  cotton  or  other  fibre,  and  even  to  prevent  the  false 
description  of  articles  of  jewellery. 

And  now  it  simply  remains  for  me  to  express  my  regret  that  I  have  on  many 
occasions  failed  to  fill  this  chair  in  a  satisfactory  manner.  I  am  fully  aware  of  my  own 
shortcomings  in  this  respect,  but  have  the  satisfaction  of  knowing  that  in  the  immediate 
future  the  position  lately  occupied  by  me  will  be  filled  by  one  in  whose  care  the  dignity 
and  interests  of  the  Society  of  Public  Analysts  of  Great  Britain  may  be  left  with  the 
fullest  confidence. 

Mr.  Allen  proposed,  and  it  was  unanimously  resolved,  that  a  vote  of  thanks  be 
accorded  to  the  Chemical  Society  for  the  use  of  their  rooms  during  the  past  year. 

The  election  of  Officers  and  Council  for  the  ensuing  year  was  then  proceeded  with, 
and  on  the  ballot-papers  being  opened  it  was  announced  that  the  following  gentlemen 
were  elected : — 

President,— U.  A.  Adams,  F.R.C.S.,  F.I.C. 

Vice-Presidents  (who  have  filled  the  office  of  President). — A.  H.  Allen  ;  A  Dupr^, 
Ph.D.,  F.II.S.;  C.  Heisch;  Alfred  Hill,  M.D. ;  J.  Muter,  Ph.D.,  M.A.,  F.R.S.E. 
(Who  have  not  filled  the  office  of  President). — Sir  Chas.  Cameron,  M.D. ;  S.  Harvey; 
T.  Stevenson,  M.D.,  F.R.C.P. 

Treasurer, —  C,  W.  Heaton. 

I/on.  Secretaries. — Bernard  Dyer,  B.Sc. ;  Otto  Hehner. 

Other  Members  of  Council, — C.  E.  Cassal ;  R.  H.  Davies ;  W.  Fox ;  R.  H.  Harland ; 
W.  Sedgwick  Saunders,  M.D. ;  P.  Vieth,  Ph.D. ;  C.  R.  Alder  Wright,  D.Sc,  F.R.S. 

The  names  of  those  members  of  Council  whose  term  of  office  has  not  yet 
expired,  and  who  conseqjaently  do  not  retire  this  year,  are  J.  Baynes ;  J.  A.  R.  New- 
lands;  E.  Seaton,  M.D.,  F.R.C.P. ;  W.  J.  Sykes,  M.D. ;  J.  A.  Voelcker,  Ph.D. 
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Th«  following  gentlemen  were  aUo  elected : — 

As  Members  :  T.  8.  Gladdiog,  Xew  York  ;  Profesaor  V.  Stein,  Copotihagen. 

As  Aaeocinte  :  t^jdnej  Steel,  oEsiatant  to  Mr.  Bernard  Dyer. 

Mr.  Allen  then  vacated  the  chair,  which  was  thereupon  l«kon   hy  the   newl^L  ' 
elected  President — 

Mr.  Adaus,  who  thanked  the  membera  for  the  honour  which  had  been  conferred 
npon  him,  and  said  ho  was  fully  conscious  of  tlie  great  gap  which  their  ratiriQ^; 
President  would  leave  behind  him,  but  he  rejoiced  to  know  that  Mr.  Allen's  large  and 
varied  experience  would  not  be  lost  to  the  Society— they  would  have  him  with  them  in 
the  future,  ns  they  had  had,  so  much  to  their  advantage,  in  the  past.  He  (Mr,  Adams) 
wM,  however,  afraid  that  it  could  not  be  denied  that  Mr.  Allen  had  left  them  in  some- 
what of  a  mess — a  greasy  mess.  He  had  certainly  upset  the  fat  in  the  fire,  and  they 
would  not  want  for  lack  of  work  in  the  forthcoming  season  in  clearing  up  after  him.  Of 
cxnitse  they  would  have  him  to  assist  them,  and  the  wonderful  instinct  that  had  put  them 
in  the  right  direction,  although  he  had  made  this  mesa  just  at  the  end  of  hts  term, 
Stowed  that  Mr.  Allen  was  just  the  one  to  clear  it  up  for  them.  In  conclusion,  Mr. 
AdAtDs  said  that  he  could  assure  them  he  should  have  the  greatest  pleasure  in 
devoting  himself  to  the  interests  of  the  Society,  and  nothing  should  bo  wanting  on  his 
p*rt  to  show  how  fully  he  appreciated  the  honourable  position  to  which  they  had  elected 

The  following  papers  were  read  :^ 

"  Itemarks  on  a  Recent    Uase  of  Alleged  Injurious  Pollution  of  the  River 
Medway  by  the  Sewage  of  Maidstone."     By  Dr.  Buprt',  F.R.8. 
The  discussion  on  this  paper   was  adjourned  until  the  February  meeting,  in  the 
0  that  Dr.  Tidy  and  Mr,  Wynter  Blyth  might  then  be  able  to  attend. 

"  On  the  Analysis  of  Pepper,  and  the  Oecarrence  of  Piperidine  therein."    By 

L)r,  W.  Johnstone. 
"  On  the  Westphal  Balance."     By  Mr.  W.  F.  K.  Stock. 
The  Annua)  Dinner  was  afterwards  held  at  the  St.  James's  Hal!  itestiiirant,  where 

mjoyable  evening  was  spent  by  the  members  and  their  friends. 
The  next  meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
I  13th  inst.,  when  the  adjourned  discussion  on  Dr.  Duprc's  paper  will  he  resumed. 
(TOe  paper*  by  Br.  Di'pri,  Dr.  Johiulone,  and  Mr.  Stock,  wUi  bepubliahed  h 


..} 
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ON  THE  DETERMINATION  OF  CITRIC  ACID  IN  LEMON-jriCE. 
By  RowLAsn  Williams,  F.I.C,  F.C.S. 

(!{r.a,l    »t    Ihr.    MteliTtg,    Ueoemher,     1888.) 

t  general  chemistry  of  citric  acid  has  already  been  so  ably  dealt  with  in  the  excellent 

I  exhaustive  papei-s  by  R.  Warington  {Juitrntd  of  iKe  Chemical  Soeiely,  vol, 

I,  and  by  U.  J.  Grosjean  (.fminuil  o/the  C/iemical  Socifl-/,  vol,  xHii.,  p.  'li'I),  that  it 

t  aeoeeeary  for  me  to  dwell  at  any  length  on  that  part  of  the  subject,     I   may  say 

I  tJukt  my  special   object  in  bringing  this   matter  before  the  Society  of  Publio 

l^tajyvte  is  to  promote  a  discussion  among  the   members,  with  the  view  to  attain,  if 

:  .'»irbl«,  a  standard  process  for  estimating  the  citric  acid  in    lemon-juice,  as,  in  the  faco 

'  f  nmnt  impruvemente  in  analytical  chemistry,  this  question  certainly  deserves  fuct.^^^'c 
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consideration — former  methods  being  more  or  less  unreliable,  owing  to  the  unsatis- 
factory nature  of  the  indicators  employed. 

Litmus,  logwood,  and  cochineal  solutions,  all  of  which  have,  I  believe,  been  used 
in  the  past,  are  unsuitable  indicators,  whUe  litmus-paper  is,  for  a  reason  which  will 
presently  appear,  not  very  much  better.  Samples  of  lemon-juice  are  sometimes  sent  to 
my  laboratory  for  examination  by  calico-printers  and  others,  and  my  results  nearly 
always  come  out  lower  than  those  of  Mr.  Q.  H.  Ogston,  upon  whose  certificate,  lemon- 
juice  is,  I  understand,  generally  sold  in  this  country. 

These  discrepancies  having  occurred  rather  frequently,  I  communicated  with  Mr. 
Ogston,  in  order,  if  possible,  to  come  to  an  understanding  as  to  the  method  to  be 
adopted  in  the  analysis  of  future  samples,  so  as  to  avoid  any  further  differences  between 
our  results. 

In  the  course  of  his  reply  Mr.  Ogston  said,  '*  The  process  agreed  upon  for  the 
commercial  analysis  of  lemon-juice  is  titration  by  carbonate  of  soda  solution,  using 
litmus-paper  as  indicator.'' 

Mr.  Ogston  then  points  out  certain  precautions  necessary  to  be  observed,  and 
admits  that  the  exact  point  at  which  to  cease  adding  the  carbonate  of  soda  is  difficult 
to  see,  and  can  be  determined  only  after  a  good  deal  of  experience. 

I  was  rather  surprised  to  hear  of  an  analyst  employing  carbonate  of  soda  in  esti- 
mations of  citric  add.  I  myself  use  pure  caustic  soda  solution,  which  I  find  to  be 
preferable  in  every  respect. 

Litmus-paper  is  also,  in  my  opinion,  a  very  unsatisfactory  indicator,  as  it  is 
affected  to  a  considerable  extent  by  normal  citrate  of  soda — the  real  end  reaction  being 
thus  difficult  to  tell  with  accuracy. 

It  is  a  well-known  fact  that  citrate  of  soda  solution,  according  to  its  degree  of 
dilution,  turns  pink  litmus-paper  more  or  less  blue,  and  it  becomes,  therefore,  to  a 
certain  extent  a  matter  of  chance  as  to  what  excess  of  soda  must  be  added  when  litmus- 
paper  is  used  as  an  indicator. 

In  order  to  overcome  this  difficulty  it  is,  I  believe,  customary  to  ascertain  the 
exact  strength  of  the  alkali  by  means  of  pure  citric  acid  and  pale  litmus-paper,  taking 
as  nearly  as  possible  the  same  shade  of  blue  for  the  end  reaction,  both  in  standardidng 
and  in  performing  the  actual  analysis ;  but  even  using  every  precaution,  I  find  this 
plan  to  be  unsatisfactory,  in  addition  to  being  very  tedious. 

In  estimating  citric  acid  I  have  long  since  discarded  litmus  as  an  indicator  in 
favour  of  phenolphthalein,  as  recommended  by  E.  T.  Thomson  {Journal  of  the  Society 
of  Chemical  Induetri/y  vol.  vi.,  p.  195)  and  other  chemists.  This  latter  indicator  I 
have  proved  to  be  quite  unaffected  by  citrate  of  soda,  whereas  this  salt  is  distinctly 
alkaline  to  litmus,  as  already  mentioned.  The  end  of  the  reaction  is  also  seen  with  the 
greatest  precision  when  phenolphthalein  is  used,  one  drop  of  normal  caustic  soda  solu- 
tion in  excess  being  sufficient  to  produce  an  unmistakable  change  of  colour.  No  reliance 
can,  of  course,  be  placed  on  results  obtained  by  titrating  with  either  hydrate  or  car- 
bonate of  sodium  in  the  presence  of  mineral  acids,  but  in  their  absence  neutralisation 
with  alkali  gives  a  fairly  accurate  idea  of  the  amount  of  citric  add  present,  especially 
in  concentrated  lemon-juice. 
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In  the  presence  of  other  acids  which  might  interfere  with  the  ordinary  soda  teat 
I   necMS&ry  to  employ  the   calcium  chloride  process   dcBcribed  in  Mr.  Warington'g 

The  plan  which  I  adopt  in  the  analysis  of  concentrated   lemon-juice  is  as   Follows : 
t^ipecific    gravity  is  first  taken   at  Gil^    Fah.       For  this  purpose   some  analysts 
Iploy  a  special  hydrometer,  termed  a  "  citrometer,"  on  the  scale  of  which  every  "004 
mve  unity  is  equivalent  to  one  degree. 

s  the  case  with  so  many  commercial  products,  the  density  indication  is  of  Httlfl 
r  no  value,  unless  the  lemon-juice  is  free  from  adultei-ation.  Nevertheless,  it  is  cua- 
to  stat«  the  "  citrometer"  indication  on  commercial  certiScates.  Indeed, 
tny  calico-printers  in  my  district  actually  buy  according  to  the  "  citrometer " 
I,  without  paying  much  attention  to  the  proportion  of  citric  acid  present,  and 
!  become  ready  victims  to  the  wiles  of  unscrupulous  drysalters.  In  order  to 
ine  the  total  aridity  of  the  juice,  I  dilute  1,000  grains  measure  of  the  sample  to 
P.OOO  grains  with  water  in  a  stopped  measuring -flask,  and  take  one-tenth  of  the  whole 
(e<juivalent  to  100  grains  of  the  original  juice)  for  titration  with  alkali.  This  aliquot 
porUon  is  placed  in  a  large  porcelain  basin,  and  diluted  with  water  until  the  liquid  is  of 
a  pale  yellow  shade,  and  after  the  addition  of  a  few  drops  of  alcoholic  phenol  pbthalein 
idution,  normal  caustic  aoda  solution  is  run  in  from  a  burette  until  a  rose  colour 
In  order  to  avoid  any  possible  chance  of  error,  I  always  perform  the  entire 
s  in  duphcate.  Two  determinations  of  the  total  acidity  Ehould  agree  within  two 
graine  of  normal  soda  solution.  The  results  are  calculated  into  ounces  of  citric  acid 
per  gallon. 

Aa  R  confirmatory  test,  another  carefully  measured  portion  of  the  sample  may  be 
taken,  and  without  any  previous  dilution,  neiitrahsed  with  the  requisite  amount  of 
eaustic  eoda.  Kather  more  than  the  calculated  ijuantity  of  a  20  per  cent,  solution  of 
calcium  chloride  is  next  added,  and  the  whole  heated  in  a  salt  bath  for  some  time. 

The  calcium  citrate  Ls  filtered  off,  washed  slightly  with  boiling  water,  the  filtrate 
ooocenti^ted  to  a  small  bulk,  taking  care  to  keep  the  solution  neutral,  and  again 
filtered.  If  necessary,  the  filtrate  is  again  concentrated,  and  any  precipitate  which 
cnnee  down  filtered  off  through  a  very  small  filter.  The  precipitates  are  gently  ignited 
is  a  platinum  crucible,  in  order  to  convert  the  calcium  citrate  into  calcium  carbonate, 
^^^liich  ia  then  decomposed  by  excess  of  normal  hydrochloric  add,  filtered  and  titrated 
^^bok  with  normal  caustic  soda. 

^^B       When  testing  genuine  samples  of  lemon-juice  I  have  generally  found  this  procesa  to 
^^^he  figures  agreeing  fairly  well  with  those  obtained   by  direct  titration  with  soda,  the 
results  being  in  most  cases  rather  lower,  owing  to  part  of  the  total  acidity  being  due  to 
organic  acids,  other  than  citric,  which  do  not  form  an  insoluble  lime  salt. 

1  have  tried  the  carbonate  of  soda  method  used  by  Mr.  Ogston,  in  comparison  with 
ay  ordinary  process,  on  several  samples  of  lemon-juice,  some  of  which  were  taken  from 
pipeB  iiii{)orted  from  abroad,  whilo  the  others  were  prepared  from  lemons  pressed  and 
coao»Dtnited  in  my  own  laboratory.  The  figures  obtained  will  be  found  in  the 
MO(MB()*sjriti{;  table .— 
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Ounces   of  Citrio  Acid  per  Gallon, 


NaHO 
Method. 

NajCO, 
Method. 

CaCl, 
Method. 

No.  1 

Foreign  Samples, 

68-24 

69-42 

64-12 

No.  2 

63-48 

64-56 

58  98 

No.  3 

61-80 

62-55 

58-24 

No.  4 

62-88 

63-96 

60-14 

No.  5 

60-86 

61-84 

57-98 

No.  6 

66-74 

67-88 

64-92 

No.  1 

Laboratory  Samples. 
>          •*          .*          ..          .. 

94-32 

94-56 

94-08 

No.  2 

>          ..          .*          «.          >• 

63-36 

64-32 

62-52 

No.  3 

■          ..          «.          ..          .. 

75-48 

76-20 

75-60 

These  experiments  show  plainly  that  titration  with  carbonate  of  soda  and  litmus- 
paper  invariably  gives  higher  results  than  titration  with  caustic  soda  and  phenol- 
phthalein.  I  may  say,  in  passing,  that  my  carbonate  of  soda  results,  although  so  much 
higher  than  the  caustic  soda  figures,  are  lower  than  those  obtained  by  Mr.  Ogston  in 
testing  duplicate  samples. 

Pure  Citric  Acid, — ^We  now  come  to  the  consideration  of  the  respective  values  of 
normal  carbonate  and  caustic  soda  solutions,  when  titrated  against  pure  citric  acid,  as 
upon  this  the  value  of  the  process  entirely  depends.  For  this  purpose  I  obtained 
samples  of  citric  add  from  seven  different  manufacturers.  Very  accurately  weighed 
quantities  of  each  were  carefully  titrated  with  pure  normal  caustic  and  carbonate  of  soda, 
using  alcoholic  solution  of  phenolphthalein  and  litmus-paper  as  the  respective  indicators. 
All  the  experiments  were  done  in  duplicate.  In  the  following  table  are  given  the 
number  of  grains  of  the  seven  samples  respectively,  neutralised  by  one  huidred  grains 
of  normal  caustic  and  carbonate  of  soda  solutions : — 


NaHO. 

NajCO,. 

Sample  No.  1   . . 

7-03 

7-32 

„       No.  2 

6-96 

7-37 

„      No.  3 

6-94 

7-12 

„      No.  4 

6-99 

7-13 

„       No.  5 

7-09 

7-26 

„      No.  6 

7-14 

7-24 

„       No.  7 

7-02 

7-21 

On  averaging  these  figures,  it  will  be  seen  that  100  grains  normal  caustic  soda 
equal  7  02  grains  citric  acid,  while  100  grains  normal  carbonate  of  soda  equal  7*23 
grains  citric  acid.  For  all  practical  purposes,  the  7*02  grains  may  be  regarded  as  7 
grains,  the  slight  difference  being,  no  doubt,  due  to  the  presence  of  traces  of  impurities 
in  some  of  the  samples  of  citric  acid.  This  result  would  then  agree  exactly  with  the 
figure  demanded  by  theory. 

The  accuracy  of  titrations  made  with  caustic  soda,  usiog  phenolphthalein   as  in- 


or,  havliig  thus  been  proved  beyond  donbt  in  the  caee  of  citric  acid,  it  eeetna 
Jc^rable  to  employ  carbonate  of  soda  in  the  analysis  of  lemon-juice,  aa  the  estimation 
D  occupies  so  much  longer  time,  beades  not  giving  such  reliable  results.  I  would 
;,  therefore,  that  the  citric  acid  in  lemon-juice  should  in  future  bo  determined 
titratioti  with  caustic  soda  and  phenol phthalein  in  the  absence  of  interfering  bodies, 
trwnlt  to  be  confirmed,  if  necessary,  by  the  application  of  the  calcium  chloride  tetit 
*y  deEcribed. 

In  conclaeion,  I  ehould  like  to  add  that  the  CFilcium  chloride  method  indicated  SO'4 
cmt.  of  (dtric  acid,  when  tried  on  a  portion  token  from  the  mixture  of  the  mren 
e  of  citric  acid  already  referred  to, 

DisrussiON. 

The  Phesioent  mid  that  he   was  glad  to  find  that  Mr.  Rowland  Williams  appro- 
'  e  use  of  phenolphthalein  as  an  indicator.     He  thought  that  the  tendency  waa 
MO  phenolphthalein  more  and  more  in  all  casea  in  which  it  was  suited  for  the  pur- 

—that  is,  where  a  weak  acid  waa  to  be  determined  and  the  absence  of  carbonic  scid 
Id  be  ensured.  He  had  no  doubt  that  the  process  of  titrating  citric  add  and  lemon- 
8  by  caustic  alkali  and  phenolphthalein  was  novel  so  far  as  Mr.  Williams  waa  con- 

' ;  but  it  bad  been  in  conatant  use  for  i^oine  years,  to  bis  (the  President's) 
iwledge,  in  several  laboratories  where  such  essays  were  reqidred,  and  the  procesa  wan 
T  described  in  his  "  Commercial  Organic  Analysis,"  vol.  i,  Plienolphlhalein 
tjB  gave  very  satisfactory  results  where  the  colour  could  be  seen  ;  but  in  the  caae  of 
J  dark  juices  it  sometimes  became  necessary  to  have  an  outside  indicator,  in  which 
I  very  delicate  litmus-paper,  made  by  brushing  a  neutral  aolution  of  litmus  on  to 
a  writang-papor,  not  absorbent  paper,  was  the  best  substitute  for  it.  Congo-red  paper 
!d  prob&bly  also  be  valuable.  It  was  disbearteniiig  to  learn  that  chemists  of  repute 
•  still  content  to  titrate  lemou'juice  with  an  alkaline  carbonate  and  litmus.  He  was 
(urprised  that  Mr.  Williams'a  results  did  not  agree  with  those  wbo  employed  so 
Ifuated  and  unsatisfactory  a  process,  and  there  coutd  be  no  doubt  on  which  side  the 
h  lay.  In  titrating  with  phenolphthalein  there  was  one  direction  in  which  he 
gght  ftD  improvement  might  be  made,  and  that  was  to  use  a  standard  solution  of 

1  instead  of  caustic  aoda.  Baryta  had  the  advantage  that  it  was  certain  to  bo 
ifrom  carbonic  acid,  which,  of  course,  was  not  the  caae  with  ^»iU!)ttc  soda.  Huwever, 
iroald  have  occasion  to  refer  at  greater  length  to  this  point  later  in  the  evening. 

Mr.  Dtee  aaid  he  happened  to  know  that  Mr.  Ogston  used  litmus-paper  that  was 
Ubuloos,  but  painted  on  one  side,  and  that  be  laid  great  ati'eas  on  that, 

Mr.  Williams,  in  reply,  said  he  had  not  tried  congo-red  paper,  but  congo-l 
"  Q  did  not  answer  the  purpose  at  all. 


HE  MTERNEK-SCHMID  METHOD  OF  DETERMINING   FAT  IN  MILK 
AND   CREAM. 
Ev  A.  W.  Stokes,  F.I.C,  F.C.8. 
{Rewl    at    Meeling   Beoember,    1888.) 
b»  various  methods  of  determining  fat  that  I  have  practically  tried,  including  those 
rinklyn,  the  Lactohutyrometer,  Adams's  paper-coil,  and  the  Lactocrite,  not  one  is 
Wtly  ntiafactory. 
The  two  former  are  not  accurate,  the  papor-coil  takes  too  long,  and  the  lactocrite  is 

and  unsuitable  for  a  laboratory. 
AU  who  have  many  samples  of  milk  to  analyse  will,  I  think,  welcome  a  method 
eoDbiiieB  almost   the  simplicity  of  the  Wanklyn  process  with  the  accuracy 
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Adams's  paper-coil  method,  and  in  addition  gives  a  quickness  that  neither  can  pretend  to. 
All  this,  I  believe,  the  Wemer-Schmid  method  does. 

About  two  months  ago,  in  vol.  zxvii.,  part  4,  of  the  Zeitschrift  fur  Anaif/tache  Chemi^ 
appeared  a  notice  which  was  translated  into  the  Chemical  News  of  October  19th,  1888, 
and  has  since  appeared  in  the  December  number  of  the  Journal  of  the  Chemical  Society, 
It  is  so  short  that  I  quote  the  whole  of  it : — 

''  Dr.  Wemer-Schmid  takes  a  test-tube  of  about  50  ac.  capacity,  graduated  in  tenths  of  a  cc, 
introduces  5  c.c.  of  cream  or  10  c.a  of  milk,  accurately  measured,  »ids  10  c.c.  of  strong  hydro- 
chloric acid,  boils,  with  shaking,  until  the  liquid  turns  dark  brown,  cools  by  placing  the  tube  in 
cold  water,  adds  80  c.c.  of  ether,  shakes  round,  lets  stand,  measures  the  volume  of  the  ethereal 
solution,  draws  ofif  10  c.c.  with  a  pipette,  evaporates  down  in  a  weighed  porcelain  capsule  on  tiie 
water-bath,  and  finally  in  an  air-bath  at  100^.  He  then  weighs  and  calculates  for  the  original 
quantity  of  the  ethereal  solution.  If  the  process  has  been  rightly  conducted,  the  ether  separatei 
from  the  aqueous  solution  clear,  without  the  slightest  turbidity.  The  ethereal  solution,  as  it  flowi 
out  of  the  pipette,  should  not  show  any  wateiy  drops.  The  results  are  perfectly  accurate,  and 
differ  from  each  otiier  and  from  the  ordinary  gravimetric  methods  by  less  than  one-tenth  per  cent 
The  operation  requires  at  most  fifteen  minutes." 

Nowhere  could  I  find  any  further  information  or  any  experimental  proofs  of  the 
accuracy  of  the  method ;  I  therefore  now  supply  my  experience.  At  first  I  tried  to 
simplify  the  process  by  using  a  50  c.c.  flask,  in  which  it  was  easier  to  boil  the  mixed 
add  and  milk  than  in  a  tube.  From  this,  after  filling  up  with  ether,  I  took  10  c.c.  for 
evaporation,  assuming  that  there  was  present  30  c.c.  of  ethereal  solution  of  fat.  This 
gave,  however,  too  high  results,  because  some  of  the  ether  was  taken  up  by  the  acid 
mixture.  I  now,  therefore,  use  calibrated  test-tubes,  but  do  not  actually  boil  the 
mixture  of  milk  and  acid,  but  plunge  the  corked  tubes  into  the  boiling  water  of  the 
water-bath  for  5  to  10  minutes,  then  cool  them  down  by  immersion  in  cold  water. 
On  adding  ether  up  to  the  50  c.c.  mark,  and  vigorously  shaking  for  half  a  minute,  a 
contraction  of  the  ether  takes  place ;  it  usually  stands  at  49*5,  whUe  the  acid  and  milk 
mixture  takes  up  some  ether,  so  as  usually  to  occupy  26  cc,  leaving  23*5  c.c.  of  ethereal 
fat  solution.  Alter  standing  for  3  to  5  minutes,  this  ethereal  solution  separates  com- 
pletely 'y  10  cc.  or  any  aliquot  part  may  be  pipetted  off  and  evaporated.  I  find  that 
flat-bottomed  glass  dishes,  of  2|  in.  diameter,  are  very  suitable  for  rapid  evaporation  of 
the  portion  of  ether  taken.  The  whole  operation  takes  from  15  to  20  minutes,  but  of 
course  a  number  can  be  going  on  at  the  same  time. 

Ordinary  milks  gave  the  following  comparative  results  by  the  various  methods  of — 

Wanklyn.  Adams. 

No.  1  2-64  2-91 

No.  2  2-53  2-71 

No.  3  . .  2-48 

No.  4  2-04 

No.  5  2-71 
No.  6 
No.  7 

These  are  a  few  examples  of  milks  received  in  the  ordinary  course  from  various 
parishes.  Most  of  them  are  watered  samples,  taken  from  the  top  of  the  chuniy  henoe 
the  agreement  between  the  Adams  or  Schmid  with  the  calculated  fat  is  not  so  near  as 
usual.  It  is,  however,  evident  that  the  Wanklyn  process  does  not  extract  the  whole  of 
the  fat,  even  when,  as  in  some  of  the  cases,  the  milk  after  weighing  was  curdled  with 
acetic  add,  and  its  solids  boiled  with  benzoline  for  two  days.  The  Adams's  prooees  and 
the  Schmid  agree,  I  think,  within  the  limits  of  experimental  error. 

Skimmed  mUka  gave  th^  following  comparative  results ;— ^ 


Schmid. 

Calcnlatioo. 

2-90 

314 

2-70 

311 

2-37 

2-95 

2-53 

2-70 

3-08 

. . 

2-88 

3-22 

3-48 
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31^ 

Wankljn 

AdlUHE. 

Selimid. 

Calcnlation. 

No.     8 

0'20 

0>30 

024 

Xo.     0 

0-51 

0-50 

No.  10 

0-65 

0-64 

No.  11 

1-H 

1-34 

No.  13 

1-03 

113 

ConA-Tuai  mVks, 

I  find,  are 

best 

treated  by  weigh 

ing  out 

in  grme.,  and  dilatil 

No.  13  gave  3-CO 

when 

riwh 

and 

3-0.3  aftfi 

No.  U      ,.     O'fiO 

, 

IJ'6« 

No.  I&     „     287 

2 '83 

No.  16     ,,     3-13 

3'2-t 

Na  17     „     3-73 

,, 

2'7G 

I  to  100  cc.  with  water,  then  taking  1 0  c.c.  of  this  for  the  Sclimid  process. 

i.  atunpte  gave  by  Adams's  method  12'4,  by  Schmid's  121  per  cent,  fat, 
[  SfaU   milka  are  readily  treated  by  thia  process.     When  shaking  such  a  milk  £ 
a  fair  sample  an  enormous  mass  of  gas-bubbles  is  formed,  such  as  prevent  ^ 
e  volume  of  the  milk  being  taken.     If,  however,  after  shaking  vigorously,  i 
a  poured  into  a  100  c.c.  flask,  in  which  75  c.c.  of  water  are  present,  with  frequad, 
a  while  pouring,  all  the  bubbles  will  break,  and  the  flask  may  readily  be  filled  t 
:  mark.     From  this  four-times- diluted  mi.tture  of  the  stale  milk  10  c 
e  taken  for  the  Scfamid  process,  and  be  treated  aa  described : — 

i  interval  of  3!)  daya. 
-la      .. 
'0      >. 
!'■      » 
15      .. 

Crtama. — I  find  it  beat  to  weigh  out  10  grme.  of  the  aample.  and  to  make  thia  tl 
I'l  !nO  c.c.  with  water,  then   to  take   10  c.c.    of  the  mixture  for  the  Schmid  method. 
Dihenvise,  if  the  cream  is  treated  direct,  or  only  slightly  diluted,  the  pipette  cannot 
'loliv«r  it«  proper  amount.     Besides  this,  the  resulting  ethereal  solution  is  so  dense  as  t^^ 
oiike  it  ueceesary  to  wait  a  long  time  for  tbe  other  jtarts  of  the  mixture  to  settle  afb^H 
-Imking.     Samples  thus  treated  gave  the  following  results  : —  ^H 

WaiikWn.  Adams.  Schmid.  ^M 

No.  18  428  . .  42-4 

No.  19  . .  62  8  52-5 

The  action  of  the  procete  is  that  the  acid  destroys  the  casein  almost  entirely,  and 
mU  npon  the  milk-sugar  to  produce  tbe  brown  colour,  while  the  fat  is  set  free  and  rises 
to  tiia  mrface.  The  ether  dissolves  this  fat,  but  I  think  not  entirely.  There  is  always 
1  minute  amount  of  fat  present  in  the  hydrochloric  acid  solution.  I  am  trying  to  find 
x'utLer  this  is  a  constant  proportion,  so  that  it  might  be  allowed  for. 

It  is  necessary  to  use  ether  that  has  been  washed  with  water,  otherwise  the  alcohol 
iiiittlly  present  in  commercial  samples  will  interfere  with  the  results.  No  contraction  or 
ilt«ntioii  of  volume  occurs  in  the  mixture  of  acid  and  milk  after  boiling  and  cooling, 
t^ut  vhen  the  tube  is  filled  to  the  mark  with  ether  and  well  shaken  a  contraction  of  the 
iittt  quantity  takes  place. 

I  determine  the  amount  of  this  (usually  0'5  to  1  l'.c.  )  (or  each  tube,  and  make  a 
nvk  above  the  usual  50  c.c.  con teuts- mark,  and  fill  with  ether  to  this  before  shaking. 

The  etherenl  solution  of  fat  when  pipetted  off  is  always  aoid.  I  have,  however, 
orafnliy  te&t«d  a  large  number  of  such  combined  extracts  for  milk-sugar,  but  have 
never  found  a  trace. 

8tiould  the  tube,  by  accident,  be  filled  above  its  proper  mark  with  ether,  it  is  easy 
to  umporttte  oflT  the  excess.  Should  the  first  portion  of  ethereal  solution  be  lost,  another 
purtion  may  be  readily  pipetted  off.  Doubting  whether  it  was  sutKcient  to  shake  the 
mixed  llui^  for  half  a  minute,  and  to  let  stand  for  Hi  minutes  only,  I  have  shaken 
duplicatee  for  longer  periods,  and  have  let  them  stand  for  2^  days.  The  results  have 
been  the  same,     Frequent  repetitions  of  the  same  milk  agree. 
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It  is  necessary  to  see  that  pipette,  burette,  and  tube  are  properly  graduated  and  to 
weigh  accurately. 

So  far  the  method  seems  tp  me  to  possess  the  advantages  of  accuracy,  speed, 
simplicity^  cheapness  of  apparatus,  and  little  loss  of  reagents.  Calibrated  tubes,  made 
for  the  purpose,  may  be  obtained  of  Messrs.  Cetti,  Holborn. 


EXAMINATION   OF    LARD    FOR    ADULTERATION. 

By  Thomas  S.  Gladding,  New  York. 

{Read  at  Meeting,  December,  1888.) 

In  the  examination  of  lard  the  following  tests  have  been  found  most  reliable : — 

(1)  Specific  gravity  at  100^  C.  (2)  HUbl's  Iodine  test.  (3)  Milliau's  modification 
of  Bechi's  test.  (4)  Dalican's  *«  Titre  "  test.  (5)  Belden's  microscopic  test  for  beef  fat, 
as  described  by  Professor  Sharpies  in  a  late  number  of  the  Analyst.  No  lard  should 
ever  be  condemned  by  a  single  test.  A  certificate  should  never  be  given  except  one 
based  upon  a  full  examination. 

The  '^  titre "  is  Dalican's  crystallising  points  of  the  fatty  adds.  The  term  is  a 
very  convenient  abbreviation,  and  the  value  of  the  test  itself  will  appear  from  the  results 
of  the  work  done. 

The  following  table  gives  the  tests  of  eight  samples  of  whose  purity  no  doubt  is 
entertained.  Samples  4,  5,  7  were  tried  in  our  laboratory.  Samples  1,  2,  6,  8  were 
received  from  reliable  houses,  and  their  purity  guaranteed.  Most  of  the  work  was 
done  in  careful  duplicate.  Hiibrs  method  was  strictly  followed,  the  hyposnlphate 
solution  being  standardised  by  chemically  pure  iodine  prepared  by  ourselves,  and  also  by 

chemically  pure  iron  ammonia  sulphate. 

Speclfio  Gravity 

at  100*J  0.         "  Titre;'        Iodine  Test 

1.  Lard  oil  —  31-40°  C.      74*60  per  cent. 

2.  Lard  (very  soft)        

O.    J./8rQ      •••  •••  •••  ••. 

4.  Leaf  lard,  1  (soft) 

5.  Leaf  lard,  2  (hard)     

6.  Lard  stearine 

7.  Beef  fat  (soft  yellow) 

8.  Cotton-seed  oil  (summer  white) 

The  striking  point  in  the  above  table  is  the  wide  range  of  the  iodine  test  on  samples 
of  lard  of  undoubted  purity.  The  highest  teste  hitherto  published  have  been  about 
61  to  62  per  cent.  With  soft  lards  the  figures  67*60  and  68*40  were  obtained.  The 
above  'Hitre''  tests  at  once  explain  this  great  range  of  the  iodine  tests.  From 
Dalican's  table  w^e  find  that  a  tallow  having  a  titre  of  41*40°  C.  contains  approximately 
59  per  cent,  of  olein,  and  one  of  43*50  contains  53  per  cent,  of  olein.  The  iodine  absorbed 
will  vary  approximately  with  these  varying  proportions  of  olein.  In  any  examination, 
therefore,  of  lard  the  titre  of  the  sample  should  be  known,  in  order  to  interpret  tbe 
meaning  of  the  iodine  test.  The  wide  difierence  between  the  titre  31*40  of  lard  oil  and 
43*50  of  lard  stearin  and  the  corresponding  iodine  tests  of  74*60  and  49*40  is  a  further 
and  more  extreme  illustration  of  the  same  truth.  The  beef  fat  in  the  table  was  a  soft 
yellow  fat  of  lower  titre  than  usual.  The  oommon  titre  of  prime  solid  beef  fat  is  about  44, 
and  would  show  an  iodine  test  of  about  40,  the  number  usually  given  for  beef.  Com- 
paring the  iodine  test  43*80  of  beef  fat  above  with  the  iodine  test  of  56*20  of  lard  of 
about  the  same  titi-e,  it  becomes  apparent  that  there  is  some  difference  in  the  chemical 
nature  of  the  two  fats  which  is  demonstrated  by  the  iodine  test,  but  not  revealed  by  the 


0*8610 

36*40 

68*40 

0-8614 

36-40 

67*60 

0*8610 

38*20 

65*80 

41*40 

57*00 

43*50 

49*50 

41*60 

43*80 

0*8690 

33*30 

108*00 
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I  have  beea  informed  by  good  authority  that  the  cotton-seed  oil  (summer  whit* 

e  above  table  is  the  form  commorily  used  for  adulteration  of  lard,  and  not  the  cotton- 

~  L  as  has  been  stated.     The  low  titre  of  33-30  is  therefore  interesting,  and  its 

nee  will  appear  in  some  analyses  to  be  given  later.     I  have  made  tborougb  trial  of 

'a  microscopic  test,  and  have  been  greatly  pleased  with  it.     It  is  very  valuable  for 

Kdetectton  of    beef  fat  in    lard,  and   in  meet  cases  is  the  only  reliable  test  for 

Iadn1t«rant,  but  re()uires  much  practice  i^'ith  Fnmplea  of  known  purity  and  samples 

lown  percentage  of  adulteration. 
I  The  following  analyses  of  samples  sent  in  for  examination  will  prove  intereeting. 
mples  were  sent  in  to  determine  the  chemist's  ability  to  detect  adulteration.     Ono 
no  was  to  be  pure  lard,  another  adulterated,  and  the  other  two 
p  of  rival  bouses  that  were  suspected  of  adulterating  their  goods. 
1  1  to  4,  with  no  other  mark. 


Specific  gravity  at  100" 

"Ktn 

Iodine  test 
Belden  test 
Bechi-Milliau  test 


O'Seio 

.■16-40 
G8'40 
Lard. 


Negative.      Negative.        .  "^ -^         .  T°8 
°  °  (  darkening,     darkening. 


0-8636 

36  15 

76-60 

Beef  lard. 

Strong 


Hoa.  3  and  i  are  at  once  see 
1  from  Itecbi-Milliau  test. 


to  cont^n  cotton-seed  oil  from  sp.  gr.,  from  v 
Sample  2  would  be  called  pure  lard,  but  the  crysta 
ire  formed  so  readily  and  abundantly  as  to  show  at  least  20  per  cent,  of  that 
The  impo^ibility  of  detecting  beef  fat  without   Belden's  teet  is  at  ones 

a  very  low  litres  of  3  and  4  need  explanation.     These  samples  contain  at  least 

r  cent,  of  beef  fat.      The  titre  should,  therefore,   be  at  least  38.      The  expla- 

B  ia  found  in  the  presence  of  cotton-seed  oil,  similar  to  that  in  tite  table,  having  a 

Ktro  of  about  33,  by  which  the  titre  of  the  mixture  is  correspondingly  lowered.     The 

'mate  percentages  of  cotton-seed  oil  can  only  bo  deduced   From   specific  gravity. 

g  that  of  normal  average  lard  asO'^Gl,  and  that  of  cotton -seed  oil  as  O-SOO,  we  con- 

k  there  must  be  about  32','i  percent,  and  26  percent,  of  cotton-seed  oil  respectively  ji 

Jl  two  samples. 

I  Two  other  suspected  famples  have  just  given  the  following  results  ■. — 

Specific  giavity  at  100°  C 

Title 

Iodine  test    . . 

Bechi-Milliau  test  . . 

Balden  test  . .  . . 

I  Jndged  by  bpecial  gravity  and  by  iodine  test,  both  samples  would  be  pronounce 

The  Becbi-Milliau  test  in  cample  No.  1  finds  marked  confirmation  in  the  fao 

■though  at  leiLst  2(1  per  cent,  beef  fat  is  present,  yet  the  iodine  test,  instead  of  drop- 

|toat  least  fiO,  as  we  should  expect  from  the  reducing  action  of  the  beef,  remains  as 

■  ia  ever  found  in  a  pure  lard  showing  a  tilre  of  3S'^  0.     The  presence  of   fi  to 

r  oenl.  cotton-seed  oil  can  be  positively  affirmed  in  view  of  the  whole  analysis.     Ten 
llOHit.  ot  cotton-eeed  oil  might  not  have  any  visible  effect  on  specific  gravity,  but 
»  the  iodine  test  from  654   to  70,  which  in   turn  is  reduced  in  the  above 

•  to  65-40  by  the  presence  of,  say,  30  per  cent,  of  beef  fat. 

The  fatty  adds  are  prepared  by  saponifying  in  such  a  way  as  to  secure  as  colourlesa 
:  KJda  u  possible.     They  are  washed  in  a  separating  bulb  with  aevar&l  t^dit.i.ti'nb  (A 


0-8600 

0-8606 

38-00 

38-80 

65-40 

00-27 

Blackecing. 

Negative. 

Uich  beef  fat. 

Much  beef  fat. 
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veiy  hot  water,  and  finally  filtered  through  a  dry  filter  paper  into  a  test  tube  of  1  j  to  S 
centimetres  diameter.  The  <<  titre ''  is  taken  with  a  delicate  thermometer  graduated  to 
tenths  of  a  degree.  5  c.c.  are  then  tested  for  cotton-seed  oil  by  Bechi-Milliaa  test,  and 
the  remainder  may  be  used  to  ascertain  the  combining  number.  A  portion  also  can  be 
used  to  obtain  the  iodine  number.  The  iodine  absorbed  by  the  fat  acids,  multiplied 
by  95*5  (in  the  case  of  fats  consisting  of  stearin,  palmitin,  and  olein),  will  ^ve  the 
iodine  absorbed  by  the  original  oil. 

The  great  advantage  of  Dalican's  method  over  any  other  method  of  finding  the 
melting-points  of  oils  is  the  accuracy  of  the  results  obtained.  The  results  are  correct,  as 
proved  by  scores  of  duplicate  tests  to  within  *1,  or  at  most  *2  degrees  Centigrade. 

While  the  above  work  seems  to  destroy  the  value  of  Hiibrs  iodine  test  for  ezamining 
lard  (by  itself),  yet  it  by  no  means  cripples  the  analyst  in  bis  ability  to  reach  a  correct 
conclusion  when  the  examination  is  made  a  complete  one,  and  all  the  data  attainable 
have  been  ascertained. 


ON  THE  ACTION  OF  IRON  PIPES  (RUSTED)    UPON   WATER   CONVEYED 

THEREIN. 

By  S.  Harvey,  F.C.S.,  F.I.C. 
Read  at  Meeting,  December,   1888. 

That  iron-oxide  efiects  some  changes  upon  certain  constituents  of  drinking  wateri 
specially  as  regards  the  nitrates  present,  has  long  been  known,  and  I  lay  claim  to  no 
originality  in  bringing  the  following  observations  before  the  Society  of  Public  Analysta 

Nine  months  ago  (March)  the  Public  Water-supply  of  the  Borough  of  Ramsgate  was 
extended  to  the  village  of  Minster,  the  latter  place  having  previously  derived  its  water 
for  drinking  purposes  from  private  wells,  most  of  which  were  polluted. 

No  sooner  however  had  the  Ramsgate  supply  reached  Minster  than  complaints  were 
made  as  to  its  character  and  appearance.  It  was  very  turbid,  depositing  ferruginous 
sediment,  and  when  submitted  to  analysis  was  found  to  yield  in  addition  to  a  consideraUe 
0 mount  of  combined  chlorine  "  high  figures  "  for  **  Ammonia,*'  *^  Oxygen  absorbed,'*  tad 
*^  Niiritea,'*  and  this  state  of  things  has  now  continued  for  several  months. 

Samples  taken  from  the  new  supply  at  Minster  were  submitted  to  me,  and  I  bad 
some  difficulty  in  convincing  the  senders  that  the  appearance  of  the  water  was  not  doe 
to  sewage  or  organic  impurity. 

As  my  acquaintance  with  the  Ramsgate  water  has  extended  over  several  years,  and 
as  the  supply  is  very  pure  and  uniform,  ranking  among  first-class  waters,  I  felt  that 
a  good  opportunity  presented  itself  for  testing  the  action  of  iron  pipes  (presumably  rusted) 
upon  water  of  a  known  constant  composition.  Accordingly  I  had  a  number  of  samples 
taken  all  at  one  date,  July  23rd  last,  and  with  as  little  interval  between  each  as  the 
distance  would  allow.  Every  care  was  used  both  in  the  collection  of  the  samples  and 
the  analysis,  which  followed  immediately.  In  the  case  of  the  turbid  samples  the  dear 
supernatant  water  only  was  analysed. 

None  of  these  samples  contained  sufficient  iron  in  solution  to  affiect  "  ammoniom 
sulphide  solution.*' 

Samples  1,  2,  and  3  were  ta^i9n  from  t}ie  old  Ramsg^ate  mains.    Samples  i,  $,  and 
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a  >t  Minster  after  a  run  of  from  five  to  bIx  miles  through  the  n 
aoe,  the  pipes  being  four,  five,  and  six  inches  in  diameter. 
PuoLic  Wateb  8uppi,y,  Kausqate. 


Taken  at  Ilamreate  (old  maluj). 

Tt^en  at  Miniter  (neir  midDs). 

No.1 

No.  2 

No.  3 

No.  i 

No,  5 

No.  G 

ce 

clear 

clwr 

clew 

clear 

very  turbid 

tart»d 

OUorine 

560 

5-CO 

5-26 

5'53 

5-88 

5-60 

rUritea        1 

0-72 

0-74 

0-73 

0-19 

0-49 

0-68 

J 

tiace 

trace 

trace 

0-0182 

0-0168 

0-0025 

lid  KH, 

0-0017 

0'0017 

0-0018 

0-OOlQ 

00014 

00022 

n  4  hours 

■024 

■024 

■028 

■090 

■118 

■008 

iida 

3570 

35 '63 

36-19 

29-89 

34-79 

34-72 

very  alighl 

vetj  slight 

Blight 

ahght 

Iron-oxide 

Iron -oxide 

none 

none 

none 

in  quantity 

in  quantity 

in  quantity 

tn>«ea  in  ] 

inOea  and 

0-720 

0'740 

0-720 

0-083 

brites 

Miseing 

— 

- 

— 

0'522 

0-223 

0-145 

—The  figure  for  combined  chlorine  in  the  Kamsgate  water  fiuctuates  a  little, 

but  little  from  what  it  was  five  years  ago. 
itting  details  common  to  both  seta  of  eamples,  it  will  be  observed  thnt  the 
have  diminished  considerably  in  the  last  set  (4,  5,  and  G).  The  ammonia  has 
D  traces  in  the  first  set  to  considerable  amount  in  the  latter,  while  nitrites 
.  quantity  in  the  latter,  their  amount  being  measured  jwaclically  (minus  a  small 
i)  by  the  oxygen  absorbed, 

I  questions  present  themselves.  What  has  become  of  the  missing  nitrogen  in 
e  last  samples,  and  how  may  the  email  but  distinct  variations  of  combined 
be  accounted  for  1 

»  is  also  a  moral  consequent  upon  the  above,  which  was  the  chief  reason  for  my 
this  matter  before  the  Society. 

r  far  ia  an  analyst  justified  in  pronouncing  an  opinion  npon  the  purity  of  % 
mter  in  the  absence  of  all  information  as  regai-ds  the  origin  and  mode  of 
jid  conveyance  of  the  same,  or  when  such  particulars  are  purjiosely  withetd  1 
rould  he  int«reGting  to  know  how  the  Minster  supply  would  fare  in  the  hands 
llyat  who  had  been  kept  in  ignorance  of  its  antecedents. 
)Mm«ction  with  this  subject,  vik.,  the  effects  of  iron  oxide  upon  water,  perhaps 
King  Analyses  may  be  interesting,  and  they  contlrm  som«  remarks  by  I>r.  E. 
d  (vide  WaUrAnalygU  p.  19). 

wat«r  from  these  wells  has  been  a  cause  of  unploaaantnesa  between  analysts 
iriouce,  very  pure  as  it  is. 
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Water  from  "  Lower  Tertiaries,"  (Thanet  Beds)  below  "  London  Clay.'* 

Taken  from  > wells  six  miles  N.N.W.  of  Canterbnrj. 


No.  1 

No.  2 

Appearance         . .          

very  turbid 

rather  turbid 

CombiDed  Chlorine 

7-14 

7-14 

Phosphates          

very  distinct  traces 

distinct  traces 

Nitrogen  as  Nitrates      .  ^ 

0-02 

0-02 

Ammonia 

0-1190* 

0-0878* 

Albuminoid  Ammonia  . . 

0-0014 

0-0019 

Oxjgen  absorbed  in  4  hoars     . . 

•023 

0-026 

Total  Solids         

52-78 

52-22 

Deposit    . . 

chiefly  Ferruginous 

chiefly  Ferragiaotu 

Sulphates 

prasent 

present 

Nitrites..            

absent 

absent 

Canterbury,  December  10,  1888. 


{Conchcsion  of  tlie  Societj/a  ProceedingM.) 


NATURAL    APERIENT  BITTER   WATERS. 

By  Otto  Hehner. 
Some  time  ago  the  attention  of  the  medical  profession  was  drawn  to  the  important 
subject  of  accuracy  in  dispensing  of  medicines,  by  the  publication  of  a  joint  report  by 
Dr.  Edward  Seaton  and  myself.  That  report  having  been  productive  of  some  good,  I 
venture  now  to  refer  to  an  allied  subject,  in  the  hope  that  a  remedy  may  be  found  for  an 
evil  which  concerns  medical  men  and  the  public  alike. 

For  a  number  of  years  past  the  sale  of  natural  aperient  magnesian  waters  has 
been  considerably  increasing,  and  there  is  now  a  large  variety  of  such  vraters  at  tlie 
disposal  of  the  practitioner.  These  waters  are  generally  sold  in  bottles,  upon  the  labels 
of  which,  in  most  cases,  analytical  figures  are  printed,  which  allege  to  represent  the 
composition  of  the  contents,  and  are  doubtless  intended  as  a  guide  in  fixing  the  dose  of 
the  water  to  be  used.  There  are  also,  generally,  directions  on  the  bottles  to  the  e£Eect 
that  a  wineglassful  is  the  average  dose. 

It  should  be  generally  known  that  the  waters  in  question,  beiog  obtained  in  the 
majority  of  cases  from  very  shallow  wells,  are  liable  to  very  wide  fluctuations  in  com- 
position and  consequently  in  therapeutical  activity,  and  that  it  is  impossible  to  repreeent, 
once  for  all,  the  composition  of  the  waters  by  a  single  analysis.  True  mineral  waters, 
coming  from  great  depths,  may  and  do  remain  unchanged  in  composition  for  a  long 
number  of  years,  but  magnesian  bitter  waters,  as  at  present  collected,  fluctuate  in 
strength  almost  from  day  to  day ;  stronger  waters  collect  at  the  bottom  of  the  wells 
than  in  the  upper  strata,  and  it  is  possible,  therefore,  to  obtain  at  will  strongly  or 
relatively  slightly  saline  solutions  from  the  same  well. 

The  following  analyses,  obtained  from  samples  wliich  I  have  lately  purchased  in  the 
London  market,  represent  six  diflferent  waters,  all  coming  from  the  Ofen  district  in 
Hungary,  and  frequently  taken  to  be  equivalent  of  each  other. 

10,000  parts  contained  : — 


A 

B 

C 

D 

E 

F 

G 

Sulphuric  acid.  .187-56 

197-08 

232-20 

242-34 

247-48 

279-37 

310-60 

Chlorine           ..   13-80 

15-95 

8-87 

10-60 

10-30 

13-85 

14-00 

Carbonic  acid  ..     2-29 

2-51 

3-87 

4-36 

3-08 

5-81 

5-06 

Magnesia          .«  54-00 

53-19 

56-85 

71-95 

65-66 

97-24 

101-60 

lime                . .     6-52 

6-12 

6-36 

6-42 

6-24 

722 

7-27 

Soda                 ..  67-75 

79-36 

91-74 

87-88 

96-40 

91-05 

92-17 

SDecificarravitv..l03M 

1032-7 

10370 

1039-5 

1039-7 

1048-7 

1049-6 

I  Samples  D  and  0  represent  tlie  Eame  i)ra.nd  of  water  at  different  timee. 
I  To  render  tliese  analyees  more   readily  comparable  with  each  other,  I  will  assume 
f  the  whole   of    the   magnesia    and  soda    is    present    in    the    form   of    sulphates, 
"i  nay  the  more  readily  be  done  as  the  proportions  o(  carbonate  of  magnesia  ai  " 
cUoride  of  sodium  are  smalt,  and  but  little  different  in  the  seven  samples  :  — 

MaRiiesium  sulphate    ..162'00     159-57     170-55     2i5'85     10(i'9S     201-72     304'80 
"(xlium  sulphate  .,155-10     181-7()     210-11     201'27     220-79     203'53     211'09 

317-IG     341-33     380-66     417-13     417-77     500-25     515  89 
I  Taking  the  proportion  of  magnesium  sulphate  as  the  standard  of  strength,  it 
at  of  sample  B  l-'JI  parts  are  necessary  to  produce  the  same  effect  as  one  part  ol 
U. 

)  the  laxative   powers  of  magnesium  sulphate  and   sodium  sul]>hate  are  nearly 
,  wa  may  more  faii-ly  compare  the  totals  of  the  two  salts  as  the  measure  of  the 
rity  of  the  waters.     In  that  case,  I'C3  parts  of  sample  A  are  equal  in  effect  to  one 
!  0. 

be  readiest  measure  of  the  strength  is  the  specific  gravity.     According  to  this 
]b  to  G  as  1    to   1-59,  the  quantities  to  be  taken   being   of  course  inversely 
tiowd. 

t  appears  to  me  that  the  medical  profession  shotild  be  distinctly  aware  of  the  wide 
in  the  composition  of  these  waters,  and  should  either  insist  upon  some 
f  uniformity,  which  by  care  in  bottling  the  waters  could  easily  be  obtained,  or 
tact  statement  of  strength  upon  each  bottle,  !«  it  by  analytical  figures,  or  by 
»vity  only. 

a  patient  who  has  been  accustomed  to  a  particular  dose  of,  say,  water  A, 

a  equal  dose  of  sample  G.     The  purgative  action  would  be  increased  by  almost 

Even  if  serious  consequences  might  not  be  the  result,  the  uncertainty  of 

is  apparent. 

B  could  not  be  any  practical  difficulty  whatever  to  obtain  uniformity  in  com- 

,  by  excluding  from  the  wells  all  surface  water,  or  such  coming  from  strata  poor 

redienls.     £ven  then  fluctuations,  but  within  narrower  limits,  would  occur. 

ment  of  the  sperific  gravity  of  the  contents  of  each  bottle  -should  there- 

3  that  any  medical  man  would  be  in  a  position  exactly  to  determine  the 

The  analyses  at  pi-esent  given  upon   the  labels  are  of  no  value  what- 

■  purpose,  as  they  do  not  represent  the  composition  of  the  contents,  but  of 

iJly  selected  to  show  high  saline  proportions,  and  often  made  many  years  ago. 


I 


A  NEW  PEPPER  ABULTERANT. 

By  F.  Wallib  Stoddart,  Pl-blk'  Analyst  nm  Bkistoi.. 

n  extensive  use   for  the  adiilteration  of  pepper  having  recently 

f  notice,  I  wish  to  call   the  attention  of  public  analysts  to  it,  that  a  united 

k  in  all  ({uarters  may  stamp  out  what  bids  fair  to  become  a  very  successful  fraud. 

ftTbs  material  in  question  consists  of  rice   starch,  barytes,  calcic  carbonate,  and  lead 

late,  all,  of    course,   finely  ground  and  intimately  mized.      The  lead  chromate 

I  to  about   10  per  cent,  of  the  whole  compound.     By  the  addition  of  about 

nC.  of  this  mixture,  the  colour  of  pepper  is  so  immensely  improved  as  to  raise 

m  figures  ot  the  *peciGc  gravity  above  1,001)  Terj  nuurly  rejjresendiig  the  sum  of  the  mBgoeHinm 
aialphates  |>er  1,000  parts  oC  tbe  water.  Tbua  in  Bample  A  a  speciQc  gravity  of  1031'] 
'a  to  31-7  pans  of  the  solpbates  per  1,000  o(  the  w"-- 
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its  market  value  very  considerably,  but  I  have  met  with  pepper  containing  fully  10  per 
cent. 

Such  confidence  do  the  manufacttirers  of  this  delectable  mixture  feel  in  it,  that 
they  guarantee  their  peppers  coloured  with  it  to  be  genuine,  and  I  saw  one  invoiee 
endorsed,  **  warranted  genuine  as  per  Somerset  House  analysis." 

Nevertheless  the  detection  of  this  adulteration  is  not  difficult.  The  increased 
ash  and  presence  of  rice  would  arrest  attention,  whilst  the  peculiar  and 
unnatural  tinge  communicated  by  the  chromate  is  readily  noticeable.  The  method  of 
examination,  however,  which  has  proved  most  successful  in  my  hands  is  agitation  with 
chloroform,  by  which  means  the  mineral  ingredients  of  the  adulterant  are  obtained  in 
their  natural  combinations. 

The  well-washed  residue  is  gently  warmed  until  the  chloroform  has  evaporated, 
treated  with  a  very  little  sodic  carbonate  solution  and  allowed  to  cool.  A  few  drops  of 
ether,  which  has  been  agitated  with  aqueous  hydrogen  peroxide,  are  then  added,  and 
the  mixture  carefully  acidified  with  hydrochloric  acid,  when  the  delicate  blue  colouration 
is  readily  obtained,  and  the  barium  and  lead  remain  to  be  estimated  in  the  usual  way. 


MONTHLY    RECORD    OF   GENERAL    RESEARCHES   INTO   ANALYTICAL 

CHEMISTRY. 
Estimation  op  Starch  for  Technical  Purposes.  H.  Schrkib.  Zeiiachr  f.  angen 
Chemie,  iVo.  24,  1888. — ^The  author  recommends  to  estimate  the  proteids  by  combustioo, 
and  also  to  take  the  moisture  and  the  ash.  The  starch  is  thus  found  by  difference,  but 
an  allowance  is  made  for  other  carbo-hydrates  and  fatty  matter.  Although  it  seems  at 
first  sight  absurd  to  make  three  determinations  instead  of  one,  in  practice  this  way  wQl 
be  found  more  convenient  than  a  direct  estimation  of  the  starch.  The  best  direct  pro- 
cess as  yet  known,  viz.,  Lintner's,  takes  more  than  6  hours,  in  which  time  it  is  much 
easier  to  finish  the  combustion  and  do  the  water  and  ash.  Even  if  Lintner's  proces 
left  nothing  to  be  desired  from  a  point  of  accuracy,  it  will  still  give  unreliable  results 
to  the  starch  manufacturer,  because  no  notice  is  taken  of  the  starch,  which  will  be 
retained  by  the  albumenous  matter.  The  author  finds  that  every  pound  of  gluten  will 
cause  the  loss  of  one  pound  of  starch.  Soluble  proteids  will,  of  course,  cause  no  looi. 
The  value  of  a  commercial  starch  is  best  got  at  by  direct  experiment.  Four  parts  d 
starch  boiled  with  fifty  parts  of  water  must  give  a  proper  set  paste.  Before  boihng 
the  starch  must  be  powdered  and  thoroughly  mixed  with  the  water.  L.  de  K. 


Impure  Reagents.  L.  L.  de  Koninck.  Zeitschr,/,  angew.  Chemie,  ^o.  1,  1889.^ 
Lead  peroxide  often  contains  manganic  peroxide.  Being  sometimes  used  for  the  det^K- 
tion  of  traces  of  manganese,  it  is  important  to  know  whether  it  is  perfectly  free  from 
that  body.  Mere  boiling  with  nitric  acid  will  not  be  always  successful.  The  best 
way  is  to  first  heat  a  portion  of  the  powder  with  strong  sulphuric  add  to  dryness, 
which  will  yield  plumbic  and  manganous  sulphates.  A  fresh  quantity  of  the  lead  is 
now  added  and  the  whole  boiled  with  nitric  acid,  when  the  test  will  be  successful.  Ether 
often  deserves  the  name  of  sulphuric  ether,  as  it  sometimes  actually  contains  free  sul- 
phur. This  impurity  wiU  be  easily  detected  by  shaking  the  sample  with  mercuij) 
which  will  more  or  less  blacken.  Chloroform  often  contains  alcohol.  The  usual  test  is 
agitation  with  alkaline  permanganate,  which  should  not  turn  green.  The  author  found 
this  test  not  to  be  reliable,  as  the  greening  may  be  caused  by  impurities  in  the  potash. 
He  therefore  uses  a  solution  of  potasdc  permanganate  in  baryta-water,       L.  ns  E. 
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(lONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS." 
"  lursKiALiN,"  A  Neiv  Alkaloid.  K.  Fraoner.  Beric/ite,  Dec.  13,  1888. — The 
:  examined  the  ImlbR  of  the  poisoDOue  crawn  imperial,  /riUUai-ia  or  coronaria 
'in,  of  the  family  liliucf/r;  and  prepared  a  new  alkaloid,  "  imperialin,"  by  two 
—ywoMts.  of  which  the  following  ia  the  best  :  The  crushed  bulbs  are  rubbed  up  with 
■11^.  and  the  mixture  completely  dried  on  the  water-bath,  aud  repeatedly  exti-aeted  with 
'!  chloroform,  which  is  afterwards  eh&ken  up  with  water  containing  tartaric  add.  The 
''iipentrated  add  solution  is  precipitated  with  Na,CO,,  and  the  precipitate  freed  from 
11  other- liquor  by  means  of  the  suction- pump.  By  repeated  re-cryBtallisation  from 
.l.-uhol,  the  substance  is  obtained  perfectly  white.  The  yield  in  about  0-08  to  0-12  per 
tent.  The  formula  Fragner  calculates  from  hia  combustions  (the  carbon  determinations 
mrj  conwderably)  is  C„H:„NO,.  The  alkaloid  gets  yellow  at  240",  brown  at  248",  and 
nalbi  completely  at  254^.  It  crystallizes  in  Hhort,  colourleEs  needles,  is  very  slightly 
nluble  in  water,  soluble  in  alcohol^ especially  so  on  warming — leas  soluble  in  ether,  ben- 
t«00,  petroleum-ether  and  amyl-alcohol,  dissolving  very  readily  in  chloroform.  Ita 
wlutions  have  &  bitter  taste.  Imperialin  turns  the  plane  of  polarised  Ught  to  the  left. 
Pragner  gives  the  apedfie  rotation  [«]d  =  —  35"40''.  Tannin  precipitates  the  solu- 
tiooa  of  imperiahn  salts  yellow,  llocculent  ;  pottassium  iodide,  dark  yellow,  amor- 
pbons ;  potaesio-mercuric  ioilide,  reddish-yellow,  flocculent ;  potassium  bismuth  iodide, 
nnnge-red  ;  potassium  cadmium  iodide,  white  docculent ;  potassium  bichromate,  yellow, 
cryiitalline  ;  picric  acid,  yellow,  flocculent.  The  following  reactions  of  the  dry  substance 
ue  given.  With  concentrated  H^SO,,  a  yellow  colouration  ;  mixed  with  sugar  and  then 
Mat«il  with  HjS04,  the  colouration  is  first  yellowish -green,  then  pale-brown,  ilesb- 
adour«d,  cherry-red,  and  finally  dirty-violet.  Friihde'a  reagent  becomes  greenish -ye  How 
«rith  it,  Mandelin'g,  olive-green,  reddish- brown,  and  finally  dark  brown.  After  tritura- 
UoD  with  cold  11,80,,  KNO5  and  KCIO^  give  orange-yellow  coloiiration.*,  which  become 
lark  reddish-yellow  if  the  acid  solution  has  previously  been  warmed.  Warm  HNO, 
"  nira  the  alkaloid  yellow.  With  IICI  a  strong  fluoreacenoe  is  produced  ;  on  warming, 
miiish -green  colouration  is  obtained,  which  gradually  turns  brownish-red.  No 
'b  obeerved  on  opening  tubes  in  which  imperialin  and  HCl  have  been  heated  to 
k  temperatures  ;  therefore,  no  eaHity-removable  methyl-groups  are  in  the  compound. 
f  experiments  seem  to  show  that  imperialin  acts  on  the  heart.       A.  L.  G. 

LAW    NOTES, 

jtVLTEBATBD  rnRBse.— At  GU^ow  Sheriff  Court,  on  the  2Slb  December,  Sheriff  Onthrie  pre- 

'ilaxiuider  Mudat,  'M,  Orr  Street,  was  cbarged,  aL  tbe  inataoce  of  Hr.  Peter  Fffs.  Banitary 

r,  urilh  having  on  ThuradaT,  ailh  Seplember,  sold  1  lb.  of  olieese  which  was  not  tk  the  nature, 

•,01  quality  detnandeU  by  tbe  purcbaaer,  In  respect  that  it  contained  H'l2  per  oent.  of  tu. 

Imm  not  batter  fat.     He  pleaded  not  guilty,  and  was  dcfaoded  by  Mr.  T.  C.  Young  and  Mr. 

'l.  Spnu.     Mr.  R.  Q.  Ross  appeared  for  the  proseoator. 

r.  ^eiu  objected  to  tbe  relecaocy  of  tbe  complaint,  on  the  ground  that  there  was  no  averment 
lUue  added  fat  took  away  from  the  character  of  the  cheese. 

IB  Sheriff  repelled  tbe  objection  on  the  merits,  bat  saJd  that  tbe  points  might  be  nused  as  the 
.  nton. 

Ir.  Tatl<>c1[,  who  analysed  the  cbeeae,  reported  that  it  contained  ST'IG  per  cent,  of  casein,  1356  of 
'   '  1,  14'12  <jf  foreign  fat,  »'91  of  mineral  matter,  and  3192  of  water. 

MHwnined  by  Mr.  Spens :  Tbe  proportion  of  butter  fat  in  a  slcim-milk  cheese  ranges  from 

L  to  10  per  cent.    So  far  as  be  could  juilge,  there  won  a  greater  proportion  of  butter  &t  in  the 

alfmtd  thin  In  the  ordinary  skim-milk  cheese.    A  cheese  made  purely  from  sweet  milk  would 

_1  about  :I3  per  cent,  of  fat.    That  fat  would  be  all  butter  fat.     He  detected  tbe  presence  of 

b  Cat  l>y  the  absence  of  butyric  acid.     That  was  the  best  method  of  testing.     Butyric  acid  is 

-  -     -   ■  'n  butter.    There  was,  of  course,  some  butyric  acid  in  the  cheese  in  question,  but  there 

,      It  so  much  as  tbece  ought  to  be.    Ha  believed  the  foreign  fat  in  the  cheese  was  quite 

in^  aod  he  believed  the  cheese  was  quite  wholesome  an<l  tmlritioiis,    Peraonally,  he  would  as 

i  tfasiecheescs  as  skiiii-milk  cheese.     There  waji  more  fut  in  them  than  in  skim-miUt  cheese,  bat 

t  Um  otber  Donrishing  ingtodients.    Tbe  foreign  fat   could  not  be  got  in  without  taking  oat 

"t  Qm  Oihm  Doariablng  fngredienta,  snch  as  casein.    The  pet«entage  of  casein  in  tldm-milk 
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cheese  ranges  from  35  to  46  per  cent.  In  this  particular  case  he  fbond  37*46  per  cent,  of  casein.  The 
percentage  of  water  should  he  25  to  35  per  cent.,  and  of  mineral  matter  from  3  to  6  per  cent.  Nourish- 
ment is  got  from  the  fat,  hut  he  would  not  call  it  the  principal  source  of  nourishment,  for  there  is  also 
casein.  There  was  cheese  made  in  America  mixed  with  fat.  It  was  sent  here  in  large  quantities,  and 
sold  as  cheese,  but  he  did  not  allow  that  it  was  cheese. 

By  Mr.  Boss :  He  believed  the  latter  class  of  cheese  was  called  margarine  cheese  in  America. 
Skim-milk  cheeses  made  in  this  country  are  very  dry.  The  addition  of  foreign  fat  gave  the  cheese  an 
appearance  of  being  richer — more  like  a  sweet-milk  cheese. 

This  closed  the  oase  for  the  prosecution. 

Preceptor  Alexander  Osborne  was  the  first  witness  called  for  the  defence.  He  stated  that  he  is  a 
partner  of  the  firm  of  Alexander  Osborne  and  Sons,  cheese  merchants,  Candleriggs,  and  a  shareholder 
m  the  Creamery  Company,  Dunragit,  who  made  the  cheese  in  question.  What  was  formerly  known  ai 
gkim-milk  cheese  is  almost  an  unsaleable  article  now.  It  is  of  very  poor  quality^  and  to  niake  a  sale- 
able article  they  found  it  necessary  to  improve  it  by  adding  a  little  &t,  which  made  it  rather  dearer 
than  skim-milk  cheese.  This  is  about  the  cheapest  quality  of  cheese  sold  in  the  market.  The  retail 
price  of  the  lowest  quality  of  sweet-milk  cheese  at  present  ranges  from  6d.  to  lOd.  Sweet-milk  cheeses 
are  commonly  understood  to  be  made  from  milk  that  is  not  skimmed,  but  cheeses  that  are  made  from 
milk  as  it  comes  from  the  cow  are  properly  called  whole-milk  cheeses.  No  one  could  expect  to  (^ 
whole-milk  cheeses  at  4d.  per  lb.  The  price  indicated  that  they  were  something  different  from  what 
were  sold  as  sweet-milk  cheese.  The  cheeses  in  question  were  superior  to  skim  milk  cheeses,  becaose 
fat  was  added  that  made  them  soft  and  more  digestible.  The  added  fat  compensated  for  the  cream 
that  was  taken  away,  and  made  the  cheese  very  nearly,  if  not  quite,  as  good  as  the  dearer  article  sold 
as  sweet-milk  cheese,  and  much  better  than  some  of  them.  Originally  all  Scotch  cheeses  were  skim- 
milk  cheeses,  but  when  the  system  was  changed  in  the  parish  of  Dunlop  the  cheeses  made  there  from 
whole  milk  were  called  Dunlop  cheeses,  to  distinguish  them  from  what  were  called  Scotch  cheeses. 

By  Mr.  Boss  :  No  person  tasting  the  cheeses  in  question  would  distinguish  them  from  ordinarj 
cheeses,  except  that  they  might  be  rather  better.  Dunragit  cheeses  have  b^n  in  the  market  for  two  or 
three  years,  and  the  company  would  prefer  that  shopkeepers  should  sell  them  by  that  name.  Cheeses 
mixed  with  foreign  fat  have  been  maide  elsewhere  for  a  long  time,  but  not  in  Scotland,  so  tat  as  he 
waff  aware. 

Mr.  Andrew  Clement  gave  similar  evidence.  The  fat  introduced  into  the  cheese  is  cow  fat,  pue 
and  wholesome. 

The  Sheriff  remarked  that  if  there  had  been  an  attempt  to  sell  the  cheese  at  6d.  the  case  would 
have  been  different,  but  it  was  sold  at  4d.,  which  was  not  a  price  above  its  value. 

Mr.  Boss  contended  that  when  a  purchaser  asked  for  cheese  he  was  entitled  to  get  cheese  that 
was  made  entirely  from  milk. 

The  Sheriff  said  he  was  satisfied  that  the  case  fell  under  the  proviso  in  the  6th  section  of  the 
Food  and  Drugs  Act,  **  Where  any  matter  or  ingredient  not  injurious  to  health  has  been  added  to  a 
food  or  drug  because  the  same  is  required  for  the  production  or  preparation  thereof  as  an  article  of 
commerce  in  a  state  fit  for  carriage  or  consumption.**  That  must  be  read  as  meaning  that  it  was 
intended  to  prepare  the  article  for  consumption  with  reference  to  the  price  that  was  to  be  paid  for  it 
and  the  purpose  for  which  it  was  intended.  It  was  quite  clear  that  Uiere  was  not  in  this  case  anything 
done  "  fraudulently  to  increase  the  bulk,  weight,  or  measure  of  the  food  or  drug,  or  oonoeial  the 
inferior  quality  thereof.*'  What  the  result  of  another  prosecution  for  a  similar  case  might  be  it  would 
be  wrong  for  him  to  prognosticate,  but  from  the  evidence  it  was  clear  that  this  case  did  not  fsdl  witlun 
the  section.    The  case  was  accordingly  dismissed. 

In  his  report,  which  was  included  in  the  minutes  of  the  Health  Committee,  Mr.  Peter  Fyfe,  sani- 
tary inspector,  in  ref ening  to  the  above  case,  says  that,  in  giving  decision  in  favour  of  the  accused, 
his  lordship  said  that  the  sixth  section  of  the  Adulteration  of  Food  and  Drugs  Acts  must  be  read  as 
meaning  **  that  it  was  intended  to  prepare  the  article  for  consumption  with  reference  to  the  prioe  that 
was  to  be  paid  for  it  and  the  purpose  for  which  it  was  intended.**  It  was  quite  clear  that  there  was 
not  in  this  case  anything  done  **  fraudulently  to  increase  the  bulk,  weight,  or  measure  of  the  food  or 
drug,  or  conceal  the  inferior  quality  thereof.**  The  principle  here  laid  down  that  ••  foreign  "  fat  may 
be  introduced  legally  into  cheese,  so  long  as  the  fat  used  is  not  injurious,  and  the  cheese  is  sold  at  a 
moderate  price,  is  (says  Mr.  Fyfe)  a  new  one,  which  places  cheese  in  the  list  of  fnanufa>etured  articles, 
and  displaces  it  as  a  purely  milk  product.  This  lays  the  market  open  to  large  importations  of  **  imita- 
tion cheese  **  from  America. 

Mr.  Cravrford  sai<i  he  did  not  desire  to  say  very  much  about  the  case.  The  Committee  were^not 
satisfied  with  the  decision,  and  they  had  the  matter  fully  under  view,  and  would  in  course  of  time  take 
such  measures  as  seemed  to  them  necessary  in  the  circumstances. 


APPOINTMENTS. 


Dr.  \l.  Leffmann  has  been  appointed  Pathological  Chemist  to  the  Jefferson  Medical  College  Hos- 
pital, Philadelphia. 
Mr.  Beam  has  been  appointed  Demonstrator  of  Chemistry  at  the  Pennsylvania  College  of  Surgeiy, 
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PROOEEDIHOS  OF  THE  SOCIETY  OP  PUBLIC  AKALYSTS. 
f  meeting  was  held  at  Burlington  House,  on  Wednesda;,  the  13tb  ult.,  the 
mt,  Mr.  Adams,  in  the  chair. 
t  The  minutes  o(  the  previous  meeting  were  read  and  confirmed. 
'  Tbe  adjourned  discusraon  on  Dr.   Dupr^'a  paper  on  "  A  Recent  Case  of  Alleged 
1  Pollution  of  the  River   Medway  by  the  Sewage  of   Maidstone,"   waa  then 
ned  and  concluded, 
I  TliA  following  papers  were  enbHsquently  read  and  discussed  : — 

"  On  the  Composition  of  Milk  and  Milk  Products."     By  Dr.  Vteth, 
"An  Improved   Method   for  the  Analysis  of  Fata."     By  Dr.  J.  Muter  and 
I  Xj.  de  Koniogh, 

"  Note  on  Phytosterin."     By  Otto  Hehner. 
"On  Density."     By  H,  Droop  Richmond. 
K  next  meeting  of  the  Society  will  be  held  tA  Burlington  House,  on  Wednes 
1  inst.,  at  8  o'clock. 


er  and       i 

RHTW  ' 


',  ANALYSIS  AND  THE  OCCURRENCE  OF  PIPERIDINE  THEREIN. 
Bt  William  Johnstone,  Pb.D.,  F.I.C,  F.C.S.,  btc. 
{Utad  at  Metling,  January,   1889.) 

ANL>   UbNTLEHEN, 

lTb«  sabject  of  the  paper  1  have  the  honour  of  reading  before  you  this  evening  is 

r  Aoalysia  and  tbe  Occurrence  of  Hperidine  therein." 
IWhat  is  known  as  black  pepper  is  the  dried   immatured  fruit  of  Piper  Xiffrum, 
tng  to  the  Ifatural  Order  Piperaence  , 
e  shrub  or   plant  is  a  native  of  tropical  regions,  and  is  cultivated  in  various 
udt  the  Indian  Archipelago  and  in  the  West   Indies,  and  that  imported  into  this 
s  principally  from  the  Islands  of  Malaooa,  Java,  Bomeo,  and  Sumfttni. 
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The  plants  of  the  order  of  Piperaoee  contain  an  acid  renn,  a  volatile  oil,  a  volatfla 
alkaloid,  and  a  crystalline  substance  called  piperine.  They  possess  pungent  aromatio^ 
astringent,  and  narcotic  properties. 

Botany,  Perennial,  Stem, — Its  stem  is  8  to  12  ft.  long,  trailing  or  cUmUn^ 
shrubby,  flexuose,  and  dichotomously  branched,  jointed,  swelling  at  the  joints  and  often 
throwing  out  radicles  there,  which  adhere  to  bodies  like  the  roots  of  ivy,  or  become 
roots,  striking  into  the  ground. 

Leaves, — From  4  to  5  in.  long,  alternate,  distichous,  broadly  ovate,  acuminated,  of 
a  full  green  and  glossy  colour,  paler  beneath,  five  to  seven-nerved,  the  nerves  oonnected 
by  lesser  transverse  ones  or  veins,  and  prominent  beneath. 

If^lore8cence» — Spikes  opposite  the  leaves,  chiefly  near  the  upper  ends  of  the  brancfaee; 
shortly  stalked,  pendulous,  3  to  6  in.  long ;  petioles  rounded,  from  ^  to  nearly  1  in.  long. 

Flowers  unisexual  or  hermaphrodite,  small,  whitish. 

Fruit, — Distinct,  braccate,  ripening  irregularly  all  the  year  round,  about  the  size  of 
a  pea,  at  first  green,  then  red,  afterwards  black,  covered  with  pulp. 

The  black  pepper  of  commerce  consists  of  the  entire  berries,  with  the  pulp  adhering, 
gathered  before  they  are  quite  ripe  and  dried  in  the  sun.  The  commercial  varieties  are 
at  least  ten  in  number,  viz.,  Acheen,  Alleppy,  Kampoot,  Lampong,  Penang,  Siam, 
Singapore,  Tellicherry,  Trang,  and  Long  pepper,  the  names  indicating  the  localities  from 
whence  they  are  obtained. 

Blyth  remarks  that  'Hhe  differences  which  these  different  varieties  of  pepper 
present  to  the  eye  are  evident  enough  when  the  several  samples  are  at  hand  for  com- 
parison," a  statement  I  by  no  means  agree  with,  '^  but  it  takes  a  very  practised  observer 
to  identify  a  solitary  sample  ;  and  if  samples  of  each  of  the  kinds  were  mixed  together, 
it  is  doubtful  whether  an  adept  even  could  separate  the  berries  again,  identifying  eadi 
sort  with  any  correctness."     Very  doubtful,  I  should  say,  indeed. 

The  merchant,  however,  relies  more  upon  the  weight  than  the  appearance.  Taking 
a  handful  of  peppercorns,  he  can  tell  in  a  moment  whether  it  is  a  light  or  a  heayy 
sample,  and  thereby  judges  the  quality  of  the  pepper.     . 

That  there  is  a  difference  in  the  weight  of  the  various  varieties  of  the  different 
peppercorns  is  evident  from  the  results  obtained  by  the  author,  who  carefully  three 
times  weighed  100  berries  of  each  kind,  which  gave  the  following  average  results : — 


Acheen 

51976 
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Alleppy 

3-8438 

1 
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Kampoot 

4-4540 

Tiampong 

3-5410 

Penang 

3-9028 

Siam 

4-2776 

Singapore 

4-6338 

TelUcherry 

4-4421 

Trang 

4-8101 

99 

Penang,  white 

4-9360 

Siam,         „ 

5-1441 

Singapore  „ 

4-6936 

The  pepper  of  commerce,  whole  or  ground,  is  therefore  a  mixture  of  the  different 
kinds  of  peppers,  and  is  a  oondiment  which  haa  had  a  good  deal  of  attention  paid  it 


)  successrul  proBecutionfl  wHch  took  place  at  Liverpool  t 
igD,  when  a  large  quantity  of  ground  pepper  was  condemned  as  being  adulterated  with 
k  materiot  known  by  the  name  of  PoiverelU,  a  hard,  tasteless,  woody  eubetance,  abso- 
alj  wortJiless  as  a  condiment,  imparted  espressly  into  this  country  fi-om  Italy,  for  no 
f  pnrpoee  than  of  fi-audulently  increasing  the  weight  of  ground  pepper. 
I  It  was  not,  however,  wholly  owing  to  the  addition  of  Pi/iverclte  to  pepper  that  1 
tdttced  to  uuderCako  the  following  analysit;,  although  it  tended  greatly  in  that 
IB,  but  to  the  great  divergency  of  opinion  that  seemed  to  exiat  amongst  nuioua 
8  ■£  to  the  amount  of  piperine  contained  in  pepper. 
I'Tbe  standard  works  of  reference  are  abo  at  variance  with  one  another,  Watts' 
nary  stating  that  Fonang  white  pepper  gave  a  mean  of  5  24  per  cent,  and 
IBpore  white  'J\5  per  cent.,  whilst  Singapore  black  gave  a  mean  of  7'15  per  cent. ; 
tcatca  8-10  per  cent,  Mr.  Heich  (Analyst,  vol.  xi.,  p.  16S),  from  D  to  9  per  cent,. 
Winter  BIyth,  from  1"8  to  5'5  per  cent,.  Dr.  Muter  ia  his  "'  Organic  Materia  Medica  " 
:rd  edition),  from  2  to  3  per  cent.,  and  lire's  Dictionary  (aisth  edition)  a  fraction  of  a 
I,  and  lastly,  Dr.  Stevenson,  in  the  Anai.tst,  vol.  xii.,  p.  144,  from  6  62  to  7*14  for 
pepper,  and  U'47  per  cent,  for  white  pepper. 
Owing,  therefore,  to  such  condicting  evidence,  with  considerable  variation  in  the 
Dt  of  piperine  said  to  be  contained  in  similar  peppers,  I  determined  to  investigate 
ibjoct  myself. 

I  have  done  so,  and  the  results  obtained  in  that  investigs-tian  fumisb  me  with  the 
Dts  of  Has  paper,  and  although  I  have  not  been  able  to  reduce  the  limite  of 
taon  (but  OQ  the  other  baud  to  increase  them),  I  have  been  rewarded  by  the 
nry  of  the  fact  that  pepper  contains  a  volatile  alkaloid,  and  I  have  every  reason  to 


that  it  is  piperidin 
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1  I  had  in  the  first  place  to  obtain  gei 

less  of  my  friend  Mr.  Worcester,  I  obtained  from 

I  brokers  in  the  City,  thirteen  specimens,  and  I  now 

hem  for  their  liberality  and  the  trouble  they  took  to 


In  entering  upon  this  inveatigatio 
of  pepper,  and  through  the  kindi 
«.    Lewis  and  Feat,  well-k 
ihu  opportunity  of  thaoki 
1  tliem  for  me. 

rhe  samples  as  received  by  me  were  taken  from  the  bulk,  that  is,  dock  or  cargo 
ies,  and  are  therefore  undoubtedly  genuine,  and  are  representative  samples  of  the 
ir  which  is  sent  to  this  country,  having  undergone  no  particular  process  of  cleaning 
tban  having  ^mply  been  ecrcened  by  means  of  a  eieve,  containing  seven  meshefl 
t  Inch,  before  being  ground. 

Having  obtained  such  magnificent  samples,  my  next  consideration  was  the  adoption 
for  the  estimation  of  the  piperine,  which  would  give  constant  and  accurate 
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results,  as  I  had  grave  doubts  as  to  the  accuracy  of  the  alcohol  method  usually  followed, 
that  is,  extracting  with  alcohol  and  then  purifying  by  potash,  and  subsequently  again 
crystallising  from  alcohol. 

At  this  point  I  therefore  directed  my  attention  to  the  old  but  well>known  fact^ 
that  piperine,  when  treated  with  caustic  potash  and  alcohol,  splits  up  into  piperidine 
and  pipric  acid,  as  represented  by  the  following  equation  : — 

C,7H,^0,  +  KHO  =  KC,aHgO^+05HijN 

Piperidine,  as  you  are  all  well  aware,  is  a  volatile  alkaloid  possessing  strong  alka- 
line properties  (B.F.  106^  C),  so  the  idea  immediately  occurred  to  me  that  if  the  above 
equation  could  be  made  to  work  in  practice  so  as  to  yield  the  theoretical  quantity  of 
piperidine,  the  difficulty  would  be  solved,  there  being  no  difficulty  experienced  in  distill- 
ing off  the  piperidine  and  titurating  the  distillate  with  standard  add. 

The  next  thing,  therefore,  was  to  prove  the  above  reaction,  so  having  some  very 
fine  crystals  of  piperine  in  my  possession,  which  I  had  obtained  from  Messrs.  Macfarian 
and  Co.,  of  Edinburgh,  some  years  ago,  and  which  I  bad  every  reason  to  believe  were 
pure,  but  erring  on  the  safe  side  I  re-crystallised  them,  and  subjected  various  quantities 
to  the  action  of  caustic  potash  and  alcohol. 

A  series  of  misfortunes  and  unsatisfaotory  results  followed,  so  unsatisfactory  that 
I  got  quite  disheartened,  concluded  that  it  was  a  miserable  failure,  and  allowed  the 
subject  to  remain  at  rest  for  over  eighteen  months,  when  fortunately  one  idle  day  I 
again  returned  to  the  subject  with  increased  vigour. 

The  trouble  I  had  to  encounter  before  was  the  difficulty  of  keeping  the  stoppers  of 
the  bottles  tight  when  subjected  to  heat  and  pressure,  as  the  digestion  was  carried  on  in 
the  water-bath  at  a  temperature  of  100^  C. 

If  one  was  fortunate  enough  to  get  them  to  remain  tight  under  pressure  it  was 
100  to  1  that  when  allowed  to  cool,  and  you  attempted  to  remove  the  stopper,  it  woold 
be  found  hard  and  fast,  no  alternative  being  left  but  to  knock  off  the  neck ;  otherwise, 
if  it  was  got  out  without  breaking  the  bottle,  I  always  found  a  great  loss. 

After  a  dozen  bottles  had  been  used  up  in  this  manner,  not  counting  the  ones  that 

burst,  I  found  that  in  three  instances  I  had  obtained  practically  theoretical  results 

(which  will  be  seen  by  referring  to  the  three  first  estimations  in  the  accompanying  table), 

so  encouraged  by  my  results,  and  at  the  same  time  determined  to  overcome  the  difficulty, 

if  possible,  and  make  the  process  a  working  success,  I  designed  the  following  little 

arrangement,  with   which  I  have  obtained  actually  theoretical  results,  which  I  have 

tabulated  in  the  diagram  before  you,  the  first  three  estimations,  as  already  stated,  having 

been  made  in  an  ordinary  stoppered  bottle. 

Piperine. 

TakcD.  Found .  Per  Cert. 

•8400  -83075  98  89 

•2520  -24937  98-95 

•5900  -58450  99*06 

•4320  -43170  9993 

•7640  -76380  99-97 

•5288  -52212  99-85 

•3530  -35197  9970 

1-0108  1-01052  99-97 


^ 


Tbin  mstrument,  as  you  will  observe,  coneists  merely  of  an  or- 
dinary +-OZ,  bottle  with  its  mouth  ground  flat,  and  ia  simply  closed  by 
IibudDg  a  circular  piece  of  sheet  india-rubber  over  it,  and  then  placing 
it  ID  its  hoI<]«r,  putting  the  clamp  in  position,  and  finally  making 
it  perrectly  light  by  screwing  down  tha  two  screws  made  for  the 
porpoK,  put  into  the  water-oven,  digested  at  a  temperature  of  100'^  C. 
for  from  four  to  six  hours,  when  the  reaction  is  complete,  then  removed  i 
from  tb«  oven  and  allowed  to  oool. 

Whon  cool  it  will  be  found  that  the  bottle  has  remained  perfectly  tight,  none  of  the 
into  bsving  escaped,  so  all  that  now  remains  to  be  done  is  to  unscrew  tbe  clamp,  and 
nafffr  the  contents  of  digestion  bottle  to  a  dixtilting  flask  fitted  with  a  condenser,  and 
1  the  piperidine  and  titumte  the  distillate  with  standard  acid. 
Having,  therefore,  satisfied  myself  of  the  accuracy  and  adaptability  of  the  process, 
I  Dext  thought  occurred   to  me  to  try  the  estimation  of  the  piperine  contained  in  the 
r  direct,  that  is,  digesting  the   ground  pepper  with  caustic  potash  and  alcohol  for 
I  boura,  and  then  distilling  a?  before. 

Ten  grms.  of  grojnd  pepper  was  carefully  transferred  to  the  digestion  bottle,  3*1  c.c. 
|ftIrohol  added,  and  then  about  ?•  grms.  of  caustic  potash  dissolved  in  25  c.c,  of  water 
[» added,  the  indioruhber  placed  in   pasilion   and  the  clamp  screwed  down,  and  then 
]  for  sis  hours,  allowed  to  cool,  opened  at  convenience,  and  contents  of  the  bottle 
I  into   large  itask  with   plenty  of  water,  distillation  commenced  and  carried  on 
BtU  the  distillate  coming  over  is  neutral,  aliquot  portions  of  which  are  then  titurated 
)  —  -     using  methyl  orange  as  an  indicator. 
Sarerol  expeiiments  were  performed  in  this  manner  on  one  sample  of   pepper,  con- 
int  results  being  obtained  in  every  instance,  which  established  the  reliability  of  the 
^ntly  all  the  samples  of  pepper  were  treated  in  this  manner,  and  the 
Bits  BO  obtained  are  tabulated  in  the  table  before  you. 
The  piperine  eatimatioos  having  proved  successful,  I  decided  to  make  a  complete 
uuJj&id  of  the  varioua  sam|jleg,  the  results  of  which  1  have  the  pleasure  of  laying  before 
jwi  this  evening. 

I  will  now,  therefore,  describe  in  detail  the  processes  employed  by  me  so  as  to  obtain 
thefigores  I  have  placed  upon  the  diagram. 

ytiriiliire. — The  moiature  is  estimaled  by  the  ordinary  method  of  drying  a  weighed 
B  of  the  ground  pepper  in  a  platinum  capsule  at  lOO''  C.  in  the  water-oven  until  the 
[fat  r«tiains  constant,  and  then  noting  the  loss  in  weight. 

i. — The  volatile  oil  is  estimated  by  distilling  20  grms.  of  the  ground  pepper  with 

a  &  large  flaak,  shaking  the  distillate  several  times  with  ether,  and  evapo.-ating 

I  s^Mrnted  ether  in  a  weighed  Iksk  at  a  very  low  temperatui-e,  and  tinally  drying  over 

J'iprrklint. — Twenty  grms.  of  the  groand  pepper  are  distilled  with   water  in  a 

'  nuuiner   a&    that    for  the  oil  estimation  until  the  distillate  is  neutral  (430  c.c. 

itg  kboiit  the  quantity  neceesary  to  distil).    An  aliquot  portion  i^  then  titurated  with 

-  using  methyl  orange  aa  an  indicator.     In  the  piperidine  estimation  it  occurred 


11^, 


IB  of  diatiUing  with  mtm  might  be  done  awe.^'  w\t\it  t>'Ci&  ^taa  ^Nf^^vG 
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put  into  a  boat  and  then  into  a  hot-air  tube,  heated  to  230  to  240^  F.,  a  constant  current 
of  air  being  aspirated  through  it  all  the  while,  the  air  ultimately  passing  through  a  bulb 
of  standard  add. 

Working  in  this  manner,  and  after  an  hour's  treatment,  the  acid  was  washed  out  of 

the  bulb  and  its  equivalent  of  soda  added,  the  excess  of  alkali  being  titurated  back  with 

N 
10  — —  -  using  methyl  orange,  as  usual,  as  indicator.  The  results  obtained  by  working  in 

this  manner  are  interesting  on  account  of  only  a  third  of  the  piperidlne  being  obtained 
in  this  way,  or  rather  only  a  third  of  that  obtained  when  the  pepper  is  distilled  with  water. 
The  following  are  the  results  obtained  in  duplicate  when  working  in  the  manner 
just  described,  using  5  grms.  of  the  pepper : — 

No.  Sample      I.       II.      III.       IV.      V.      VI.      VII. 

0-13  0-106     0 16      0-25     Oil     019      019 
013  0-105     012      0-25     010     020      017 

No.  Sample  VIII.   IX.      X.        XL     XIL  XIII.   XIV. 

0-29    0-17    0127    0  093   0076  0085    0-272 
0-25    017    0127    0093   0*076  0085    0-271 

These  results  tend  to  suggest  that  the  piperine  was  to  some  extent  hydrolysed  by 
the  action  of  prolonged  boiling  with  water,  but  such  is  not  the  case  for  if  pure  piperine 
is  boiled  with  water  no  piperidine  is  obtained,  and  it  is  also  dbproved  by  the  fact  that 
there  is  no  difficulty  in  getting  the  distillate  neutral ;  the  amount  of  piperidine  distilled 
represents  a  mere  fraction  of  the  piperine  remaining  in  the  pepper. 

I  am  rather  disposed  to  the  theory  that  there  may  be  a  particular  ferment  contained 
in  the  pepper  capable  of  producing  the  hydrolisis  of  piperine  when  boiled  with  water,  or 
it  may  be  due  to  the  existence  of  another  alkaloid  more  easily  hydrolysed  than  piperine, 
anyhow  these  are  the  results  obtained,  and  any  one  b  welcome  to  continue  the  investi- 
gation further  if  they  should  feel  so  disposed 

Ash, — The  dried  sample  used  for  the  moisture  estimation  is  incinerated  at  a  very 
low  temperature,  the  most  convenient  arrangement  for  this  work  being  a  jar-muffle, 
which  is  infinitely  superior  to  any  kind  of  burner.  The  residue  obtained  is  the  minend 
or  inorganic  matter,  and  this  in  turn  is  then  treated  with  water  and  then  with  dilate 
acid,  so  as  to  obtain  the  portions  soluble  and  insoluble  in  those  menstruums,  the  in- 
soluble in  acid  portion,  representing  the  proportion  of  sand  present,  and  is  of  special 
importance. 

Piperine, — Ten  grms.  of  ground  pepper  are  digested  in  a  closed  bottle  similar  to 

that  already  described,  from  four  to  six  hours,  with  3  grms.  of  caustic  potash  dissolved  in 

25  c.c.  of  water  and  25  c.c.  of  alcohol.     When  the  digestion  is  finished,  the  apparatus  is 

allowed  to  cool  and  its  contents  then  carefully  washed  into  a  large  flask,  a  few  pieces  of 

tobacco-pipe  stalks  being  also  put  into  the  flask  so  as  to  prevent  the  violent  bumping 

which  would  otherwise  occur,  distillation  commenced  and  continued  until  the  distillate 

coming  over  no  longer  shows  signs  of  alkaline  reaction,  which  is  generally  the  case  when 

about  750  c.c.  have  passed  over.  The  distillate  is  then  made  up  to  one  litre,  and  titurated 

N 
as  before  with  10  using  methyl  orange  as  indicator. 

XI20O4 

Fibre  crude. — Between  3  to  5  grms.  of  the  ground  pepper  are  placed  in  a  flask  and 
covered  with  50  c.c.  of  dilute  sulphuric  acid  (5  per  cent,  or  50  grms.  of  ■alpkniio  acid 


per  litre),  to  this  150  c.c.  of  water  are  added  nod  the  liquid  boiled  for  half  an  hour,  the 
fluk  ba^-iDg  previously  been  attached  to  an  upright  condenser, 

Aft«r  subsidence,  the  supernant  liquid  is  run  off  by  means  of  a  syphon  into  a 
IwaVer,  and  the  residue  is  then  twice  boiled  for  half  an  faour  with  200  c.c.  of  water. 
Aft«r  removing  as  much  of  the  clear  liquid  afi  possible,  by  decantation,  the  residue,  to 
which  is  added  any  serlinient  that  may  have  become  deposited  in  the  beaker  containing 
the  arid  extract,  is  next  boiled  in  the  same  manner  with  50  c.c.  of  dilute  cauatio  potash 
loO  grms.  of  KHO  in  1,000  cc-)  and  150  c.c.  of  water  for  half  an  hour,  and  after  auh- 
-iil«uce  the  supernant  clear  liquid  ta  syphoned  ofT  into  another  beaker,  and  the  residue 
14  again  extracted  by  boiling  twice  with  200  c.c.  of  water. 

Tha  reaidue  obtained  after  the  above  proee.'S  of  extraction  has  been  carried  out, 
together  with  any  sediment  deposited  in  the  beaker  containing  the  alkaline  extract,  is 
now  thrown  upon  a  weighed  filter  and  washed  well  mth  boiling  water,  alcohol  and  ether. 
The  filter  and  residue  are  then  dried  at  a  temperature  of  105  to  110'^  C.  and  weighed, 
and  then,  in  order  to  ascertain  theamall  proportion  of  ash  which  the  woody  fibre  contains. 
alao  the  accompanying  sand,  the  filter  is  ignited  and  the  ash  found  deducted  from  the 
previous  weight. 

This  is  merely  an  app;-oximate  determination,  as  the  term  crotle  fhrt  designates 
tolMng  beyond  the  fact  that  it  doeR  not  consist  of  pure  cellulose,  but  that  a  certain 
■mount  of  ligenoiis  substances  are  insoluble  in  acid  and  alkaline  solutions  of  definite 
■treogth,  and  alcohol  and  ether,  after  definite  treatment,  such  as  already  described,  fur- 
■jUhing  results  which  are  of  some  comparative  value,  but  still  leaves  much  to  be  dedred, 

Xitrogtn  and  Alhuminoi'h. — The  nitrogen  was  determined  in  the  usual  manner  with 
•"da -lime. 

Akohohc  Extract. — Two  grme.  of  the  ground  pepper  are  extracted  for  24  hours 
will)  'Hi  per  cent,  alcohol. 

The  pepper  under  examination  is  placed  in  a  tube,  which  in  turn  ie  inserted  in  & 
Soshlet'fl  extraction  apparatus. 

The  tubes  used  for  this  purpose  are  ordinary  test  tubes  cut  in  two,  the  upper  half 

Ca  piece  of  fine  linen  (previously  washed  and  extracted)  tied  over  the  mouth  end 
tube,  then  a  wad  of  extracted  cotton-wcol  of  sufficient  thickness  is  placed  inside 
be,  upon  the   linen   so  as  to  prevent  any  of  the  solid  particles  of  the  tr&raple 
their  way  into  the  receiving  flask,  and  then  another  wad  of  cotton-wool  is  packed 
top  of  the  sample  and  the  whole  inserted  in  the   Soxhiet  apparatus,  and  the 
ion  continued,  as  already  stated,  for  24  hours.     The  alcohol  is  then  distilled  off, 
)  flask  dried  in  the  water-oven  until  weight  remains  constant. 
1  mnft  here  remark  that  it  is  necessary  to  distil  the  recovered  alcohol  with  dilute 
jlphuric  acid  if  it  is   to    be  again  used  for  any  other  purpose,  so  as  to  get  rid  of  the 
l~peridine  which  it  now  contains. 

<i  Starek. — Before  proceeding  to  convert  the'starch  into  dextrine,  the  pepper  must  be 
■foUy  eoctracted  with  95  per  cent,  alcohol,  bo  as  to  remove  substances  other  than 
pcb  which  are  acted  upon  by  the  acid,  and  also  which  have  the  power  of  reducing 
iliUng'fl  solution,  such  as  piperine  and  piperidine,  both  substances  being  possessed  of 
'  li«  pcnrer  of  reducing  Fehling'e  solution. 
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The  residue  contained  in  the  Sozhlet  tube  is,  therefore,  readily  available  for  this 
purpose,  having  been  thoroughly  exhausted  with  alcohol. 

Without  drying,  therefore,  it  is  carefully  washed  off  the  ootton-wool  into  a  anittble 
flask,  with  about  200  c.c.  water  and  20  c.c.  HCl  (sp.  gr.  M21)  added,  the  flask  con- 
nected with  an  upright  condenser  and  heated  in  the  water-bath  for  3  hoars. 

After  cooling,  the  liquid  is  filtered,  and  the  filtrate  very  carefully  neutralised  with 
caustic  soda  and  diluted,  so  as  to  measure  500  c.c. ;  finally  titurated  with  Fehling's  sola- 
tion,  and  the  results  calculated  to  starch  or  any  other  desired  basis. 

A  few  drops  of  chloride  of  zinc  may  be  added,  so  as  to  assist  clarification  of  the 
liquid  before  filtering. 

Extraction  with  alcohol  is  indispensable,  without  which  the  results  are  most  uncer- 
tain and  unreliable.  Proper  and  careful  extraction  with  uninterrupted  boiling  are  the 
two  most  important  conditions  to  be  attended  to. 

These  results,  therefore,  which  I  have  this  evening  placed  before  you,  were  obtained 
by  the  methods  I  have  just  described,  and  although  individually  I  am  disappointed  with 
them,  I  must  admit,  nevertheless,  they  are  of  considerable  value,  as  thay  are  repreeen- 
tative  analyses  of  several  varieties  of  pepper,  obtained  from  various  quarters  of  the 
globe,  and  as  met  with  in  commerce  and  as  shipped  to  this  country. 

The  moisture  and  oil  determinations  are  of  no  practical  value,  and  the  same  may  be 
said  of  the  piperidine  and  piperine  ;  the  piperidine  being  in  too  small  quantity  to  be  of 
any  use,  the  piperine,  on  the  other  hand,  exhibiting  large  variations,  showing  a  maximum 
of  13*03  per  cent.,  with  a  minimum  of  5*21  per  cent.,  and  giving  a  mean  of  8*25  per  oent. 

The  albuminoids  and  matter  soluble  in  alcohol  are  also  of  little  practical  value 
(except  that  an  excessive  amount  would  reveal  the  presence  of  some  foreign  seed  rich  in 
nitrogen),  so  that  we  are  left  with  the  starch,  fibre,  and  ash  as  the  only  data  which 
approaches  to  anything  like  reliable,  contant,  or  uniform  amount.  Fortunately  in  two 
of  these  we  have  very  reliable  data,  viz.,  in  the  ash  and  fibre.  Too  great  a  value,  in  my 
opinion,  has  been  placed  upon  the  amount  of  starch,  as  will  be  seen  in  referring  once 
more  to  the  diagram,  a  maximum  of  42*45  per  cent,  being  obtained,  with  a  minimum 
of  29*60  per  cent.,  giving  a  mean  of  3G'02  per  cent,  for  the  black  peppers. 

It  may  be  of  more  value  in  judging  white  peppers,  but  as  I  had  only  three  samples 
of  white,  my  remarks  do  not,  therefore,  apply  to  white  pepper. 

An  increase  of  fibre  indicates  the  addition  of  a  more  fibrous  material  than  pepper. 
The  fibre  will  be  observed  to  reach  a  maximum  of  15  per  cent.,  with  a  minimum  of 
10  per  cent.,  and  a  mean  of  12  per  cent.,  so  that  we  can  easily  accept  20  per  cent,  as  a 
fair  basis  for  calculating  the  amount  of  fibrous  material. 

When  we  come  to  the  consideration  of  the  ash,  however,  we  have  very  reliable  data, 
the  amount  of  ash  immediately  indicating  the  addition  of  any  material  containing  a 
larger  proportion  of  inorganic  matter  than  pepper. 

The  ash  is  undoubtedly  a  most  reliable  and  valuable  constituent,  and  it  will  be 
observed  that  not  in  a  single  instance  has  it  reached  5  per  cent.  If  we  leave  out  the 
Long  pepper,  we  obtain  a  maximum  of  4*65  per  cent.,  with  a  minimum  of  3*51  per  cent, 
and  which  gives  a  mean  of  3*96  per  cent.  Anything,  therefore,  above  5  per  cent,  must 
be  looked  upon  with  suspicion. 

Another  valuable  indication  is  the  solubility  of  the  ash  in  water  and  in  hydrochloric  add. 

In  water  we  have  a  maximum  solubility  of  2*72  per  cent.,  a  minimum  of  1*41  per 
cent.,  with  a  mean  of  1*93  ;  and  the  insolubility  in  hydrochloric  acid  gives  a  maximum 
of  '62  per  cent.,  with  a  minimum  of  0*06  per  cent.,  and  a  mean  of  0*82  per  cent.  (Long 
pepper  gives  1  '47),  so  that  anything  over  1  per  cent,  of  insoluble  matter  in  hydrochloric 
add  ought  to  be  reported  against  as  containing  sand  or  dirt. 
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THE   WESTPHAL   BALANCE. 
By    W.    F.   K.    Stock,    F.C.S.,    F.I.C. 
{Read  at  Meeting,  January,  1889.) 
In  Mr.  A.  H.  Allen's  most  valuable  and  painstaking  paper,  '^  On  Some  Abnormal 
Samples  of  Butter  "  (Analyst,  January,  1889),  there  are  some  remarks  on  the  Wesf^hal 
balance  which  will  come  as  a  positive  shock  to  any  chemist  who  may  have  been  too 
confiding  in  the  performance  of  an  untried  instrument. 

Mr.  Allen  did  not  mention  what  his  balance  had  cost,  but  it  may  safely  be  said 
that  the  cheaper  such  an  instrument  is,  the  more  likely  will  it  be  to  possess  defectSy  for 
the  reason  that  the  actual  value  of  the  material  used  in  its  construction  is  as  nothing  to 
bhe  labour-cost  of  its  truthful  graduation  and  the  accurate  adjustment  of  its  weights. 

The  ease  and  rapidity  with  which  the  densities  of  liquids  can  be  ascertained  at  any 
temperature  between  0^  and  99*5^  C.  by  the  use  of  the  Westphal  balance  give  it  a 
place  in  the  laboratory  which  nothing  eke  could  well  supply,  and  I  should  very  much 
regret  if  analysts,  and  especially  the  members  of  this  Association,  should  find  it  necessary 
to  give  the  cold  shoulder  to  this  handy  little  machine,  for  which  reason  I  should  like  to 
say  a  word  in  its  favour.  I  cannot  do  this  batter  than  by  giving  my  own  experience  of 
it.  The  balance  I  use  was  supplied  by  Oertling,  at  a  cost.^f  three  guineas.  It  has  a 
set  of  '^  rider "  weights  in  duplicate.  Before  taking  it  into  work,  I  made  a  rigid 
inquiry  into  its  performance,  thus :  The  graduations  on  the  beam  were  measured  up 
by  means  of  a  fine  springbow  divider  worked  with  a  screw ;  the  spaces  were  taken  off 
with  a  scale  of  equal  parts  (by  Archbutt)  and  found  to  be  accurate.  The  displacement 
of  the  plummet  in  distilled  water  at  15*5^  C.  was  got  on  a  short-beam  balance  by 
Bunge,  and  the  whole  of  the  rider  weights  were  weighed  on  the  same  balance,  with  the 
beam  oscillating,  by  which  means  a  degree  of  accuracy  beyond  the  fourth  place  of 
decimals  was  reached. 

The  following  table  shows  the  variations  in  the  riders  : — 


Nnmber  of 

Weight  in  Grammes 

Relation  to  Unity.    Plummet 

Weight. 

in  Air. 

displacements 6*48  grms. 

1 

6-4806 

1-00007 

la 

6-4796 

•99992 

2 

•6482 

•10003 

2a 

•6483 

•10004 

3 

•0655 

•01010 

3a 

•0655 

•01010 

4 

•0070 

•00108 

4a 

•0071 

•00109 

Density  of   rectified  spirit  by  Westphal         . .  -8383 

„  „  „         Bottle  ..  ..         -8385 

A  glance  at  the  third  column  of  the  table  will  show  that  the  maximum  deviation 

from  unity  is  1  in  the  fourth  place  of  decimals,  a  result  which  is  creditable  to  the 

Biaker,  since  the  balance  was  supplied  in  the  ordinary  way,  without  any  attempt  at 

aelection. 


The  simple  law  which  governs  the  action  of  nil  balanceB  of  the  Steelyard  type  tends 
to  aggravate  error  in  direct  proportion  to  the  increase  of  mass  in  the  weight,  and  the 
nM  of  rider  weights  for  accurate  work  on  chemical  balances  lies  within  very  narrow 
Umits,  nothing  beyond  a  centigramme  being  common.  In  the  Westphal  iKilance,  how- 
nver,  the  whole  displacement,  which  may  amount  to  10  grma.  or  more,  is  called  unity, 
and  therefore,  unless  very  palpable  imperfections  are  present,  they  do  not  practically 
vitiate  the  results ;  and  seeiog  what  can  be  had  at  a  moderate  cost,  &a  in  the  case  of 
my  own  purchase,  I  think  there  csd  be  no  doubt  that  if  another  guinea  were  added  to 
the  price,  and  the  estra  coHt  were  devoted  entirely  to  the  correction  of  spacing  and 
:  ijualmeot  of  weights,  a  reliable  and  trustwarthy  inittrument  would  be  the  outcome. 
!  !if  maker  could  then  afford  to  issue  a  guarantee  with  each  instrument. 

Discussion. 
Mr.  Allen  said  the  instrument  which  be  had  referred  to  in  his  paper  on  ''  Some 
Abnorm&l  Samples  of  Butter"  was  a  Westphal  balance,  obtained  from  Messrs.  Becker 
and  Co.,  of  Maiden  Lnne,  and,  he  believed,  cost  2Ss.  Tt  was  of  the  ordinary  kind  sold  by 
tbat  firm.  The  fault  was  simply  in  the  icikccurate  division  of  the  boam  at  the  eighth 
point.  In  other  respects  it  was  a  perfeclly  satiiifactory  instrument,  and  he  had  used  it 
for  a  cMUiiilerable  time  with  every  saltafdctioa.  It  mu.-it  be  remembered  also  that  tha 
p«viti0B  commencing  with  the  figure  8  were  all  comparable  among  themselves,  and 
it  im  only  when  it  was  desired  to  compare  densities  obtained  by  that  instrument  with 
'.Hose  determined  by  the  specific  gravity  bottle  that  any  discrepancy  became  important. 
-■;[|,  he  hud  thought  it  hia  duty  to  mention  the  matter,  as  he  felt  that  his  brother 
luysts  were  very  probably  recording  figures  in  which  the  same  error  was  involved. 
lie  had  recently  obtained  a  highly  satisfactory  Westphal  balance  from  Sartorioa,  at 
iJOa.i  and  abo  one  from  Odrtliog,  at  .£3  3.s.  Bath  of  these  were  admirable  instru- 
I,  ftnd  in  the  ciue  of  Odrtllng'a  instrument  the  bearings  were  of  agite,  but  in  both 
M  the  knife  eJges  were  of  steel.  He  rather  preferred  Oartling's  balance,  aa  it 
Iint9nded  for  use  with  a  5  c.c.  plumoiit  instead  of  a  10  c.c.  plummet,  which  laUj 
Ripplied  with  the  Sartorius  instrument. 

(ConcliMion  oj  Suaixlyg  Proceedin^e.) 


BNORMAL  BUrrERS  FROM  IRELiND,  DENMARK,  AND  SWEDEtTj 

By  Chahlej  Estcourt,  F.I.C.,  F.C.S. 
HLpril,  16SS,  a  client  of  mine  delivered  a.  sample  of  Irish  butter,  duly  sealed,  and 
■  having  baen  purchased  under  the  Food  and  Drugs  Act. 

Public  Analyst  for  the   Borough  where  the  sample  was  purchnsed,  had  coa-  > 
■  being  a  mixture  of  foreign  fat,  and  my  analysis  confirmed  this  result. 

BO  CALLED    iniSB    HUTTKH. 
Speoinc  Gmi-lt?  at  210°  F.  Insolnble  Faltj  Add. 

>165'1  02-07 

I  The  Analyst  for  the  Borough  had  condemned  this  upon  the  result  by  Reiohart.  Upon 
ijng  the  matter  I  found  that  my  client  had  purchased  this  butter  from  a  very 
■  fim  in  Ireland,  who  were,  he  said  above  suspicion,  one  of  the  firm,  indeed,  was 
nlvr  of  PaLrliament. 


,  aa  it       I 

.^ 

1.  and        1 

i 
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Certificates  for  the  butter  in  question  had  been  given  by  two  of  the  first  chemists 
in  Dublin,  and  it  was  said  even  to  have  passed  Somerset  House.  When  the  case  came 
before  the  magistrates  however,  the  Irish  firm  did  not,  and  my  client,  acting  under  my 
advice  would  not,  ask  the  magistrates  to  send  the  sample  to  Somerset  House. 

With  the  reputation  for  honesty  which  all  the  parties  concerned  bore,  it  only 
needed  a  possibility  of  seeing  the  cows  milked,  and  a  supervision  of  such  milking  by 
inexperienced  persons  to  prove  this  ''  an  abnormal  sample  of  butter." 

Fortunately,  however,  under  pressure  from  my  client,  we  obtained  the  whole  secret 
of  the  process  of  manufacture. 

Last  year's  butter  was  purchased  and  washed  free  from  all  rancidity,  churned  again 
with  skim  milk,  oleomargarine,  and  about  10  per  cent,  of  nut  oil,  the  result  being  a 
perfect  butter  so  far  as  flavour  was  concerned. 

In  1884,  two  samples  of  Danish  butter  were  submitted  to  me  for  analysis,  from 

one  of  the  boroughs  for  which  I  am  analyst.     I  was  of  opinion  that  they  were  adol- 

teiated,  but  before  any  proceedings  were  taken,  duplicates  of  the  samples  were  sent  to 

Somerset  House,  with  the  result  that  they  pronounced  them  pure.     The  following  are 

the  analyses : — 

Somerset  House.  Estcoort. 

No.  1.  No.  2.  No.  1.  No.  2. 

Insoluble  Fatty  Acid         ..        89-35            8885            89-45  88-59 

Saluble  Fatty  Acid            . .          418              424              4-20  4-01 

Specific  Gravity  at  210^F 865-70  866  0 

These  results  would,  I  am  convinced,  be  now  held  by  all  analysts,  including  Dr. 

Bell  himself,  sufficient  proof  of  adulteration.     The  soluble  fatty  adds  being  lower  than 

those  even  recently  obtained  by  Mr.  Allen  from  his  abnormal  butters. 

It  will  be  remembered  that  this  was  before  the  period  when  analysts  believed  thai 
a  mixture  containing  any  considerable  quantity  of  butter-fat  would  pay.  •  It  had  always 
been  supposed  that  adding  a  flavouring  of  butter-fat  to  foreign  fat  was  the  ordinary 
method  of  manufacturing  butterine. 

In  1885,  some  clients  of  mine  who  are  very  large  purchasers  of  butter,  and  have 

special  purchasing  agencies  in  both  Denmark  and  Ireland,  and  who,  I  may  say,  are  the 

largest  retailers  of  butter  in  Great  Britain,  brought  me  a  sample  of  a  consignment 

purchased   by  their  agent  in  Denmark.      The   following  were   the   results    of    the 

analysis : — 

Dr.  Bell.  Mr.  Allen.  Esicourt. 

Specific  Gravity  at  100^  F 908-42 

Specific  Gravity  at  210^  F . .  . .  862-50 

90-08  ..  9012 

3-48  . .  3-50 

8  9 
I  pronounced  this  to  be  a  mixture,  and  both  Dr.  Bell  and  Mr.  Allen  agreed  with  me. 
On  reporting  the  results  to  my  clients,  they  informed  me  they  had  submitted  the 
sample  for  analysis  solely  because  their  buyer  had  written  that  '^  this  shipment  was  poor 
in  quality." 

In  the  face  even  of  these  analyses,  the  producers  asserted  that  the  sample  was  genuine. 
In  August,  1888,  a  sample  of  Swedish  butter  was  received  from  the  butter  importer 
in  this  country,  by  the  hands  of  a  solicitor  at  Wigan. 


Insoluble  Fatty  Acids 
Soluble  Fatty  Acids 
Beichart  2}  grammes 
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ily  aealed,  labelled,  and  numbered  4 
xiration  of  Wigan. 

e  analyst  for  Wigan  found   that  the   sample  was  a  mixture,  and,  on  analysU,  I 
i  with  hioi.     Wheu  the  case  came  into  court,  the  butter  importer  asked  for  the 
e  to  be  Bent  to  Somerset  House,  and  this  was  accordingly  done. 
0  analysis  by  Dr.  Bell  and  hia  colleagues,  they  agreed  with  u 
felple  a  mixture. 

The  following  are  the  results  of  analysie : — 

Homenet  House. 
8pcd&)  gravity  at  100^  F.        . .  DODi 

.,     212*  F. 
losolubla  fatty  add  . .  'JOO 

iSolable  .,  . .  3-32 

ffliortiy  afterwards  two  more  samples,  G,  N,  i 


1  pronouncing  tha 


Estcoort.  ^Vigan  analyat  ^ 

8G.T  5  quested  lo  givB 

ua  u  rasalU  bal  has 

Z^°  not  done  BO. 


batter  importer,  and  I  found  on  analyaia  the  following  resulta  : — 


t  delivered  to  me  by  the  i 


864-5 


;  the  Wigai 


:,  and  bad  fe 


HpeciGc  gravity  at  212° 
Insoluble  fatty  acid 
Soluble  „ 

e  reported  to  be  from  the  sa 
Etj  Professor  Stein,  with  the  same  result 
r  on,  the  gentleman  who  represents  the  Daniah  agricultural  interests  in  this 
^  In  company  with  the  butter  importer,  called  upon  me.     I  explained  to  them 
a  to  the  incomplete  I  less  of  the  test  of  supervision  applied  at  the  Swedish  farm, 
Boe  G  and  N  were  taken,  and  on  a  suggestion  of  the  agent  that  it  might  be  essential 
1 1  myself  should  visit  the  farms,  I  expressed  my  willingness  to  place  several  days  at 
■  leir  disposal. 

Having  personally  supervised  the  milking  of  many  hundreds  of  cons  of  various 
NiricK,  t  may,  without  egotism,  say  that  my  experience  is  unique  as  to  the  possibilities 
f  fraud  or  error  committed  during  such  operation?.  Mr.  Carter  Bell,  the  analyst  for 
'-iLford,  and  two  of  our  Manchester  food  inspectors,  are  the  only  persons  having 
J  my  knowledge  a  Mmilar  experience. 

Shortly  after  this  interview,  the  gentleman  representing  the  Danish  agricultural  in- 

:  1  e8l«  wrote  to  the  3Ianchester  papers  explaining  how  carefully  the  supervision  of  the 

-J  diking  had  been  carried  on,  from  which  Professor  Btein  had  obtained  his  samples  G  and  K. 

In  reply  to  this  I  pointed  out  that  the   supervision  extended  only  to  the  churning 

-L  milk,  which  itself  came  from  no  one  knew  where. 

I  aU>o  stated  that  no  genuine  sample  of  butter  from  England,  Scotland,  Wales, 
and  Iroland  bad  yet  been  analysed  giving  such  abnormal  results. 

.V«  it  eeemed  incredible  that  Denmark  or  Sweden  should  posseeis  a  special  breed  of 
'rw»,  or  grow  naturally  special  food,  in  my  reply  I  placed  my  services  for  a  few  days  at 
\.-i  disposal  of  the  gentlemen  who  interviewed  me,  in  hopes  that  this  extraordinary 
-i;-¥t«y  might  be  unravelled. 

From  that  time  until  the  3rd  of  January,  1869,  I  heard  no  more  of  this  matter  ; 
then,  to  my  eurprise,  I  saw  in  the  Analyst  the  paper  on  abnormal  butters. 
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From  this  paper,  and  the  aoalysis  of  eamples  B  and  O,  Danish  butter,  it  appean 
that  we  are  expected  to  infer  that  the  samples  of  Swedish  butter,  Nob.  402  and  G  and  ]^, 
were  similar  in  character  to  B  and  0.  The  analyses  negative  this  assumption  at  ohm 
While  no  one  would  hesitate  to  pronounce  Nos.  402  and  O  and  N  adulterated,  Tery  few 
analysts  would  venture  to  assert  that  0  and  B  might  not  be  aimormal  butters. 

The  figure  for  soluble  fatty  acids  is  about  equal  to  the  lowest  figure  to  be  found  in 
Dr.  Bell's  book,  and  the  specific  gravities  approach  exceedingly  near  the  lowest  normtL 
The  visit  to  Denmark  has  therefore  not  materially  advanced  our  knowledge  of  the 
butter  question.  Whatever  may  be  the  opinion  of  analysts  with  regard  to  the  proof  of 
genuineness  of  B  and  0  afiorded  by  Mr.  Allen's  paper,  no  one  can  doubt  the  lack  of  sudi 
proof  to  clear  the  Swedish  samples  from  the  character  of  adulterated  butters. 

And  now  with  regard  to  the  title  of  Mr.  Allen's  paper,  which  appears  to  me 
singularly  incomplete.  If  in  the  syllabus  of  the  meeting  of  the  Public  Analysts  for 
December,  there  had  been  the  slightest  indication  that  the  abnormal  butter  had  been 
Danish  or  Swedish,  I  think  it  probable  that  very  valuable  information  might  have  ben 
obtained  on  this  subject,  as  Dr.  Bell,  Mr.  Betley,  of  Wigan,  and  myself,  one  or  aH, 
would  in  all  probability  have  been  present. 

And  now  for  the  main  object  of  my  paper,  which  is-ito  demonstrate  that  butter 
analysis  is  as  reliable  as  ever,  and  that  so-called  abnormal  samples  of  butter  have  not  as 
yet  been  proved  to  be  anything  more  than  mixtures. 

One  cannot  help  being  struck  by  the  phenomenal  breed  of  Danish  and  Swedish 
cows,  which,  according  to  the  information  obtained  by  Mr.  Allen,  secrete  one  mA 
perfectly  good  butter-fat,  and  without  any  notice,  and  without  change  of  oonditimsi 
another  week  produce  what  an  experience  of  all  British  butter  would  lead  us  to  call  a 
mixture. 

If  this  is  possible  a  very  serious  injustice  has  been  done  to  the  Danish  agriculturist 
by  those  who  are  acting  in  his  defence. 

The  so-called  supervision  of  the  milking  at  these  Danish  farms  was  performed  bj 
gentlemen  whose  honour,  intelligence,  and  high  ability  in  the  special  professions  to  whidi 
they  are  devoted  cannot  be  questioned.  On  the  ground,  however,  of  their  entire  lack  of 
experience  of  the  new  calling  which  they  have  undertaken,  I  think  grave  objectum 
might  well  be  taken. 

There  were  five  gentlemen  to  supervise  the  milking  of  sixty-five  cows  at  B  farm. 

Mr.  Allen  shows  exactly  the  amount  of  supervision  he,  with  his  experience,  thought 
necessary,  when  he  says,  the  milking,  etc.,  was  conducted  under  the  unremitting  super- 
vision of  the  whole  party,  "  especially  of  Mr.  McGregor  and  myself." 

If  the  party  of  five  could  by  any  possibility  have  seen  sixty- five  cows  milked  toUhavA 
losing  sight  of  any  portion  of  the  mUkfor  an  instant  until  it  was  sealed  up,  then  why  is 
it  necessary  to  weaken  the  effect  by  singling  out  as  deserving  of  special  remark, 
''  especially  Mr.  McGregor  and  myself  "  % 

The  fact  is,  I  fear,  there  is  not  one  of  these  gentlemen  who  would  venture,  under 
cross-examination  in  a  Court  of  Justice,  to  declare  that  no  oily  matter  could  possibly 
have  been  introduced  in  the  milk. 
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^B  This  la  especially  the  case  when  it  ia  remembered  that  a  very  gmall  quantity  would 
^Mded  to  the  milk  make  a  20  per  cent,  adulteration  oF  the  butter,  indeed  one  part  to  1 70 
^■b  of  milk  would  aitlEce.  Then,  ftgain,  the  milk  should  have  been  crenmed  at  once 
^Bl)6  ordinary  aeparator,  so  that  churuing  could  have  taken  place  without  leaving  the 
^|k  all  night,  which  was  dangerous,  even  though  it  wa^  sealed  up.  Surely  it  cannot  he 
^Hged  that  in  such  well -regulated  dairies  this  appai'atus  is  not  known. 
^B  Ffom  the  foregoing  remarks  it  will  be  evident  that  fraud  might  have  been  com- 
^BM.  I  do  not  assert  it  was  so  committed.  I  do  say,  however,  that  the  agent  of  the 
^■tuh  Agriculturbts  in  England  has  done  the  farmer  a  serious  injustice  in  nut  com- 
^■fijy  proving  the  impossibility  of  fraud.  This  ia,  indeed,  very  necessary  when  it  is 
^Bembered  that  nearly  all  the  mixtures  which  have  been  condemned  in  this  country 
^■B  been  alleged  to  ba  Danish  or  Skvedisb,  and  I  trust  the  Local  Government  Board  or 
^B£oard  of  Trade  will  cause  a  complete  investigation  of  the  whole  question  to  be  mode 
^^B  Mrly  d&te,  eo  that  analysts  may  reach  finality  in  their  inferences  from  butter 

^M    I  have  only  one  word  more  to  add,  it  is  in  connection  with   Mr.  Allen'a  apparent 

^^  lo  show  that  the  speciQc  gravity  of  B  and  O  are  normal. 

^B    This  is  effected  by  finding  fault  with  oar  old  friend  Westphal.  which  instrument, 

^k  I  first  introduced  it  for  ascertaining  the  speci&c  gravity  of  liquids   at  high  tem- 

^Btures,  has  been  of  great  value  to  the  analyst. 

^P  Mr.  Allen  should  have  given  figures  for,  say,  beef-fat  taken  under  the  same  t-on- 

^Bim  as  butters  B  and  O,  using  the  faulty  division  eight,  of  the  Weatphal.     I  give 

^■n  below,  so  that  it  may  be  seen  that  there  is  a  good  margin   by  the  gravity  process 

^BarMD  butter -fat  and  ordinary  fat,  vi£.^ 

^H  Butter  O,  specific  gravity  at  212'''         . .  SCC  '.\ 

H  Beef-fat,  specific  gravity  at  212^  859'(i 

^wmalil  also  have   been  most  iitluable  information  if  Mr.  Allen  could  have  given 

^B:gmTitieA  of  beef-fat  and  butter-fat  by  the  epeciGc  gravity  battle  used  by  Frofessor 

^^  One  word  more  regarding  the  Reichart  method,  which  has  always  met  with  su^h 
faTOar  kt  the  handii  of  Mr.  Allen,  and  which  I  am  informed  is  the  one  almost,  if  not 
FxcIiiHvely,  relied  upon  by  Professor  Stein  for  his  daily  eiamination  of  butter.  I  desire 
?■■  call  •tteiitioD  to  the  paper  by  Dr.  Wollny  in  the  January  and  February  numbers  of 
ha  Ayai.V^  for  18SS.  In  page  nine,  experiment  135,  Dr.  Wollny  getsSOiucc,  as  tho 
llvicharl  of  a  genuine  butter.  On  pnge  ten,  the  explanation  of  this  extraordinary 
i-iiit  is  given,  and  this  explanation  together  with  the  possible  sources  of  error  (one 
-  .-^viblc  error  I-',  we  may  get  minus  30  per  cent,  from  cohesion  of  fatty  acids)  which  Dr. 
illny  points  out  upon  page  forty,  would  be  sufiisient  to  cause  us  even  now  considerable 
to  the  reliability  of  the  process. 
In  conclusion,  the  inference,  I  think,  which  may  fairly  be  drawn  from  the  fore- 
remarks  is  that  tho  specific  gravity  method  either  of  Dr.  Bell  or  myself,  and  the 
.ngfll-llehner  insoluble  and  soluble  fatty  acid  determination,  as  modilied  by  Dr.  Muter 
ilJ  uth»re,  are  atiU  tbe  most  reliable  methods  for  determining  the  genuineneis  of  butter. 
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TEE  ANALYST. 

ON  SOURCES  OF  EBROR  IK  DETERMINATION  OF  NITROGEN  BY  SOI^ 
LIME,  AND  MEANS  FOR  AVOIDING  THEM. 
By  W.  0.  ATWATEn, 
(Co'itinued /ri-im  pngt  18.) 

Five  series  of  triaU  were  made.  Previous  experience  ha^I  persuaded  us  that  when 
I  1 ')  tie  tubes  are  of  moderate  lenj^th  and  compactly  filled  with  aoda-lime,  (2)  only  a 
:uod«i«t«tv  high  heat  in  used,  (3)  the  combustion  does  not  proceed  too  slowly,  and  (4)  the 
tkinw  are  turned  off  nnd  the  tube  allowed  to  cool  slightly  before  aspirating  with  tar, 
'  Utn  is  DO  considerable  losij  of  uitrogen  by  either  dissociation  or  oxidation.  In  the  fint 
•vTitr,  in  which  the  operation  was  conducted  in  the  usual  way,  a  confirmation  of  this 
itDpres^on  was  sought.  In  the  second  series  the  effect  of  increasing  the  length  of  the 
tube  and  with  it  tho  time  of  Bojonm  of  the  annnooia  gas  in  the  tubes,  without  increasing 
the  heat,  was  observed.  In  the  third  series  the  effect  of  high  heat  was  tested  by  using 
long  tubes  as  in  the  second  series,  and  making  the  Iieat  much  greater.  In  the  fourth 
-^rie«  it  was  sought  to  learn  whether  the  loss  of  nitrogen  observed  in  the  third  series 
«sa  due  to  dia.'wciation  or  osidation  or  to  both.  The  triala  of  the  fifth  series  had  a 
iiiiiUr  object.  The  reeults  are  given  in  detail  in  Table  II.,  which  includes  all  the  deter' 
inioAtionti  made,  and  are  recapitulated  in  Table  III. 

Tho  figures  of  the  first  series  indicate  that  with  tubes  of  our  ordinary  length,  4fl 
.  in.  or  a  httle  leea,  compactly  filled  (about  16  cm.  with  mixture  of  fine  soda-lime  and 
rnitiataoce,  4  cm.  with  "  rinsings  "  of  fine  Boda-lime,  and  12  cm.  with  an  anterior  layer  of 
ccarae  Kida-lime), at  aheat  sufficient  tomake  the  tube  dull  red,  dei^ignated  here  as  "medium," 
ajid  with  aspiration  by  air  after  the  tubes  had  begun  to  cool,  there  was  no  Iofs  of  nitrogen. 

Id  the  second  series  the  tubes  were  long  enough  to  make  the  anterior  layer  of 
ooAT^e  Koda-lime  about  3j-40  cm. ;  the  charging  otherwise  was  the  sime  as  in  the  first 
Mries.  The  percentage  of  nitrogen  obtained  was  the  same.  Lengthening  the  tube  had 
ai  eifiect  upoD  the  result.  At  moderate  heat  there  was  no  loss  by  dissociation  with  cloaely- 
Table  III. 

oapilulation  of  Delermtnatiom  of  Nitrogen  in  Ammonium  Svlphate  under  J)ijerent 
Cortditioni. 


Lobs  of  Nitrogen  in 

Length  oE  Tube 

Nitrogen  fonnd. 

per  cent,  of  total 
Nitrogen. 

Aspirated 

Layer  of  .Soda- 
lime 

bastion. 

^"-»-   v'SK' 

1 
tlaxim'in, '  Average. 

1 

Per  rem.    Percent. 

A 

Usual.' 

Medium. 

Air. 

2113          (103 

<l 

Very  loDg.t 

Medinm. 

Air. 

21-12    1      001 

1 

Very  long.t 

High. 

Air.i 

20-83          0-06 

1-5 

1-4 

b 

Verv  loDg.f 

High. 

Hydrogim. 

20-83    1      0-2! 

20 

I '4 

" 

Very  long.f 

Medium. 

Hydtogen. 

2111    1      0-03 

■ked  tubes,  even  when  the  latter  were  very  long  and  the  exposure  of  the 
■  Lbs  beat  wii»  increatied. 

*  Tube  ahont  40  cm.,  anterior  lajei  of  aoda-lime  about  IS  e.tn. 
t  Tube  75  cm.,  anterior  lujer  about  3S-1I' 
;  In  one  case  with  carbooic  acid. 
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In  the  third  series  the  conditioDS  were  the  same  as  in  the  second,  except  that  the 
temperature  was  made  as  high  as  the  tubes  of  the  most  difficultly  fusible  Bohemian  glass 
we  could  obtain  would  endure  without  bursting.  The  standard  acid  employed  was 
rather  concentrated,  so  that  but  a  small  quantity  was  needed  in  the  nitrogen  bulb,  and 
the  internal  pressure  was  thus  reduced  to  a  minimum.  It  was  thus  possible  to  heat  the 
tubes  to  bright  redness  without  their  bulging.  Instead  of  21*12,  only  20*83  per  cent,  of 
nitrogen  was  obtained.  This  falls  short  of  the  actual  amount  by  0*29  per  cent,  of  the 
weight  of  the  sulphate  of  ammonia,  or  1*4  per  cent,  of  the  total  nitrogen.  The  indica- 
tion of  loss  by  either  decomposition  or  oxidation  of  ammonia  was  very  apparent. 

In  the  fourth  series  the  conditions  were  the  same  as  in  the  third,  except  that  air 
was  excluded,  the  object  being  to  filnd,  if  practicable,  how  much  of  the  loss  in  the 
previous  series  was  due  to  the  burning  of  ammonia  by  the  oxygen  of  the  air,  and 
how  much  to  dissociation.  In  No.  10,  the  length  of  the  tube  was  actually  80  cm. 
instead  of  75  cm.  as  in  the  other  cases.  The  extra  5  cm.  of  the  posterior  end  were 
filled  with  bicarbonate  of  soda,  which  was  heated  at  the  beginning  of  the  experi- 
ment to  expel  the  air  present  in  the  tube,  and  again  at  the  end  to  drive  out  the  residual 
ammonia.  In  Nos.  11  to  14,  as  in  all  of  the  next  series,  in  which  hydrogen  was  used  for 
the  same  purpose,  the  tubes  were  about  80  cm.  long  or  a  little  longer,  the  extra  5  cm. 
at  the  posterior  end  being  filled  with  asbestos.  The  hydrogen,  which  had  been  dried  bj 
sulphuric  acid,  was  passed  through  the  combustion  tube  for  three  quarters  of  an  hour, 
and  the  tube  was  then  exhausted  by  a  mercury  pump,  after  which  hydrogen  was  again 
passed  through  for  half  an  hour.  Assuming  that  the  air  had  thus  been  very  nearly  aU 
removed,  the  combustion  was  conducted  at  the  very  high  heat,  as  in  the  third  series. 
When  it  was  done,  hydrogen  was  again  passed  through  to  wash  out  the  residual  gases,  pre- 
cautions being  taken  to  admit  no  air.  The  amount  of  nitrogen  obtained  averaged  the  same 
as  in  the  third  series,  20*83  per  cent.  The  exclusion  of  air  made  then  no  difierenoe  in  the 
result.  This  indicated  that  the  loss  was  due  not  to  oxidation,  but  to  dissociation  of  ammonia. 

It  is  observable,  furthermore,  that  the  individual  results  in  the  third  and  fourth 
series  vary  considerably,  the  range  in  the  fourth  series  being  *21,  while  in  the  first  and 
second  series  it  was  only  '03  per  cent.  While  the  agreement  of  duplicates  is  a  very  un- 
certain evidence  of  the  correctness  of  an  analysis,  a  wide  disagreement  may  be  regarded 
as  a  tolerably  sure  indication  of  error. 

In  the  fifth  series  the  conditions  were  the  same  as  in  the  fourth,  except  that  the 
combustion  was  made  at  **  medium"  heat.  The  results,  which  average  21*11  per  cent, 
are  practically  identical  with  each  other  and  with  those  of  the  first  and  second  series. 
The  difference  in  condition  between  this  and  the  fourth  series,  like  that  between  the 
second  and  third,  is  simply  one  of  heat,  and  that  difierence  in  each  case  evidently  makes 
the  whole  of  the  difierence  in  result. 

To  resume  : — In  every  case  in  which  the  medium  heat  was  employed,  whether  with 
long  or  with  short  tuW,  whether  with  or  without  air,  the  full  amount  of  nitrogen  was 
obtained.  In  every  case  with  the  high  heat  there  was  a  loss  from  1  to  2  per  cent,  of 
the  total  nitrogen  in  the  substance.  Neither  the  length  of  the  tubes  nor  the  presence  or 
absence  of  air  made  any  difierence  in  either  the  amount  of  nitrogen  obtained  or  the  uni- 
formity of  the  results,  but  the  high  heat  materially  reduced  the  amount  of  nitrogen 
and  made  wide  variations  in  results  of  duplicate  determinations. 

That  more  definite  statements  as  to  tempei-ature  at  which  the  dissociation  takes 
place  are  to  be  desired,  goes  without  saying.  Ramsay  and  Young,*  in  a  series  of  very 
interesting  experiments  on  the  temperature  of  dissociation  of  ammonia,  find  that  the 
point  at  which  it  commences  varies  greatly  with  the  nature  of  the  surrounding  medium. 

•  Jour,  Chem,  Soo,,  1884.  Proc.  p.  88. 
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I  poreolain  tube  filled  with  broken  piecee  of  porcelAin 


I  an  iron  tube  filled  wia 


tnoelaiD,  and  in  a  glass  tube  filled  with  ignited  "  poroue  "  asbeatoe  cardboard,  to  ex[ 
lie  gts  to  a  large  surface,  the  decompoeition  commenced  at  about  500°  or  below. 
KW'-fiSO",  however,  it  waa  very  small,  but  increased  gradually  at  higher  t 
(a  eontftct  with  a  glass  surface  the  temperature  »t  which  decomposition  begins  was  much 
li^isr.  The  nature  of  the  surface  heated  has  a  very  great  influence  on  the  amount  of 
iBinoDift  decomposed.  In  a  plain  dry  iron  tube  the  decompo^tion  was  apparently  com- 
plsts  at  780'',  but  if  water  was  present  only  95  per  cent,  was  decomposed.  At  760",  in 
I  gluB  tube  containing  iron  wire,  6't'3-76  per  cent,  of  the  ammonia  was  decomposed; 
«t  when  copper  was  substituted  (the  other  conditions  remsuning  essentially  unaltered) 
mly  3'0  per  cent,  was  decomposed.  The  authors  find  that  "  the  amount  of  decomposition 
kpends  partly  upon  the  mte  of  passage  of  the  gas,  or,  in  other  words,  on  the  time  of  ez- 
Kflureto  heat,"  and  that"  the  extent  of  surface  also  in  fluenoee  the  amount  of  decomposition. 
(To  be  eontiwied.') 

LAW  NOTES. 

__t*TT  Pkhaltt  fob  AnDLTBUiTBDMiLE.— At  Wolverlamptoo  Police  Court  on  Jannary  30tb, 
t  Mr.  Neville  (Btipendiarr)— F.  W.  Vickers,  Tiasington,  Aslihourne,  Derbyshire,  was  cbarged  with 
g  mdaltemted  milk,— Mr.  Breviit  (town  cltrt)  prosecnled,  and  said  that  tbe  difEciiIty  the  prose- 
miiin  bad  bod  in  thiii  cose  was  to  secare  the  peraoa  who,  nnder  tbe  Act,  was  reall;  liable  for  tbe 
tUageid  ■Aullecatioci.  aad.  if  the  dcfeodant  were  nonvictcd,  he  must  ask  for  n  anbfttaiitiDl  penaltj. — 
ISMieetor  BlanCoa  depoeed  that  on  January  2nd,  from  informatioo  received,  he  went  1«  tbe  London 
Bid  Horth-WBetcrn  Railway  HtstlOn  at  Wolverbamptpn,  and  raw  a  ohnni  of  milk  containing  twelve 
plloni.  tt  liore  a  warranty  label,  and  was  consigned  from  Ashbi.>iime  to  the  Midland  Dairy  Ckimpany. 
Uotseley  Fields.  Witness  took  a  Bample  from  tbe  ohorn.  and  had  it  analysed  by  Mr.  E.  W.  T.  Jones, 
ibe  borough  analyst,  who  certified  that  it  conlained  19  per  cent,  of  water.— Mr,  Paine,  for  the  defence, 
trgad  thai  tbe  defendant  hnd  received  no  notice  from  the  prosecution  of  their  IcteDtioo  ta  tEst  tbo 
BtUt.  no*  had  he  received  a  sample  from  tbem. — Tbe  Stipeodiarj  said  be  thought  it  would  be  fairer  to 
ibl  defendant  in  future  it  a  sample  were  supplied  to  him  after  it  bad  been  takeD  by  tbe  prosecaUon. 
lldMMl^ll  tfitrre  rFiK  no  Ugal  obligalion  upon  th/rm  to  do  to.  It  was  satisfactory  that  the  original  vendor 
4  Um  milk  liad  been  found  aod  proceeded  against.  In  jnetice  to  the  mllkselleis  in  tbe  town,  be  mast 
■poae  Ilie  full  [icDaltr  under  the  Act— naraely.  £iO,  and  costs. 

ADtTLTEnaTSD  PBFPGit.— At  Glasgow  tlbeilff  Court  on  the  14th  ult.  Matthew  Eerr.  ^oeer  and 

nrovhloB  iiicrcliajit,  SIa,  King  Street,  Calton,  was  charged  before  Sbp.rilf  Balfour,  at  the  m^tance  of 

He  Pater  Fyfe,  sanitary  iBspeotor,  with  having,  on  19lh  December,  sold  to  Mr.  Robert  Inglls,  assistaiit 

■BftaiT  in-pecUJr,  a  quarter  pound  of  black  pepper,  whioh  on  analysis  was  found  to  contain  3  per 

Dcat.ai  taiid,  4  percent. or  mineral  matter,  and  7  per  cent. of  pepper  husk,  all  of  whioh  are  eitraneout 

lo  vhftla  pepper.    The  responilcnt  pleaded  goilty.    His  agent,  Mr.  Wm.  Shaw,  writer,  stated  that  Mr. 

KcR  beingbt  the  pepper  from  a  bouse  in  Qlasgow  which  held  a  guarantee  from  a  Liverpool  bouse  that 

It*  VVV"  "**  pare.     It  was  what  was  known  as  Penang  pepper,  which  bad  natuinlly  a  large  amount 

fl(  inipvrity  in  it.    After  hearing  a  fnrtbet  statement  from  Mr.  Shaw.  Mr.  R.  O.  Ross,  writer,  who  pro- 

?«ciit*d.  and  Dr.  Tatlock,  tbe  analyst,  bis  Lnrdahip  gave  judgment.     The  Sheriil  said  that  he  thongbt 

.;   Ketr  bad  been  well  advised  fn  tendering  a  plea  of  goilty.     It  appeared  that  blaok  pepper  had  got 

.-I.'  and  an  outside  busk,  and  in  preparing  it  for  tbe  market  tliere  mnEt  be  to  a  greater  or  a  lesser 

M'.i  a  certain  quantity  of  sand  andniineial  matter  adberiog  to  tbe  pepper.     Dr.  Tatlock  bad  taken 

'   Sotuersct  House  standard,  which  allowed  a  percentage  of  3^  of  sand,  and  in  regard  to  mineral 

mattv  he  had  been  guided  by  pablic  analysts  and  writers  of  authority,  who  allowed  T  per  cent,  for 

Biaenl  raatters,  and  as  long  as  the  percentage  of  sand  atid  mioeial  matter  only  came  to  3^  and  7,  do 

pMMKitlon  woold  be  directed  agtuoat  any  party  who  sold  black  pepper.     But  the  line  must  l>e  drawn 

■aBCwbcKi.     From  the  manner  In  which  this  black  pepper  was  prepared,  it  was  perfectly  clear  that 

the  t«PI<c  berries,  after  being  dried,  must  have  particles  of  earthy  matter  adhering  to  tbe  busks,  and 

:>tack  pepper  were  sent  over  to  this  country  with  an  ImmensR  proportion  of  earthy  matter  adhering 

'  liv  luulu,  with  tbe  tntentioo  of  being  sold  in  that  way,  it  would  not  lio  to  allow  such  a  sale  to 

~  place,  because  the  earthy  mattter  might  get  in,  not  by  fair,  but  by  foul  niean?.     To  prevent  that 

-.   iomemx  Bouse  and  those  pablic  analysts  and  writers  of  aatboiity  bad  Hxed  what  be  presumed 

-k;fa  laBKnable  and  fair  standards.     Dr,  Tatlock  had  acted  most  liberally  in  stating  the  adulteration, 

[,t*#T-.  tn  point  of  fact,  the  mineral  matter  really  amounted  to  about  IG  per  cent.,  and  the  sand  to 

tktml  •  per  ceot.     [t  was  not  to  be  supposed  that  io  inflicting  a  light  penalty,  as  be  wa.<i  going  to  do, 

habrafly  ta*aa»  couoleoacced  blaok  pepper  l)eing  eold  in  the  state  in  which  Sir.  Kerr  bad  sold  it, 

Bal  M  h«il  no  rosea  to  doubt  Hr.  Ketr's  bonafidef  io  the  matter.     He  apparently  bought  from  a 

■lull— 111  IIOUM,  who,  on  their  part,  held  a  written  giiatantee  from  tlie  Foreign  sellers.     Mr.  Kerr, 

oahttsiwtelT,  had  not  been  arm^  with  such  a  written  guajantee.  and  he  was  therefore  liable  to  tbe 

ntltntlle*  tor  letling  the  »dalteiat«d  article.     As  it  was  tbe  first  case  of  the  kind  tbat  had  been 

'  *ai,  tbe  Sheriff,  in  tbe  oircumaUtDcee,  inflicted  a  penalty  of  ISa.    TheSna  vak^tlj^ 
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0-63 

»* 

3-60 

»t 

CORRESPONDENCE. 

IThe  Editor  is  not  in  any  way  rettpontible  for  opinions  expressed  hy  his  eorrespondents,] 

To  the  Editor  of  the  Analyst. 

Sib, — As  few  penalties  for  adulteration  are  inflicted,  the  enclosed  report*  may  interest  your 
readers,  especially  as  the  case  comes  under  the  special  provision  of  the  Act  for  procuring  milk  for 
analysis  at  the  railway  station,  or  in  course  of  delivery.  The  following  are  the  analytical  results  cf 
this  sample  of  milk : — 

Specific  Gravity  at  60°  F 1025*7 

Total  Solids        ... 

Fat  (by  Adams' Coil  method)  

Solids  not  Fat  (by  difference)  

„         „       (by  Beirs  method)     

«SLoU  •••         «••         •••         •••  •••         «■•         •••  m  9 

Lactose  (C I, H,,Oii)  by  Polariscope  

n  ,.  by  Fehlin^'      3-64        „ 

Yours  truly, 

E.  W.  T.  Jones, 

Public  Analyst  for  Staffordshire,  etc. 

A    MARE'S    NEST. 

Sib, — ^Now  that  the  Society  of  Public  Analysts  have  appointed  a  Select  Committee  (which  for 
brevity's  sake  we  shall  term  the  A  B  C  of  the  Society)  to  investigate  the  subject  of  Butter  Analyaii 
owing  to  the  supposed  alarming  state  of  matters  brought  about  by  Mr.  Allen's  late  paper,  entitled 
**  Abnormal  Samples  of  Butter,"  it  may  be  of  interest  to  the  members  of  the  A  B  0  to  Imow  that  as 
far  back  as  the  year  1884,  Professor  Wiley  of  Washington,  in  analysing  nine  samplee  of  genuliis 
butter  found  as  a  minimum  for  insoluble  fatty  acids  88*60.  and  a  maximum  of  89*89  per  cent.,  thf 
first  figure  being  Angell  and  Hehner's  highest  figure. 

In  the  year  1886,  Professor  B.  Waller,  of  New  York,  found  90*26  per  cent,  as  a  nuudmnm,  and 
86*40  as  a  minimum  for  twenty-six  genuine  butters  examined  by  him ;  and  in  the  same  year  Profossor 
C.  B.  Cochrin  found  87*7  per  cent,  as  his  highest  figure,  and  86*7  as  his  lowest  figure  in  twenty-five  genuine 
Pennsylvania  butters,  figures  which  prove  conclusively  that  it  is  not  only  in  Danish  Butters  that  high 
percentages  of  insoluble  fatty  acids  are  to  be  found.  The  figure  89*89  is  as  near  as  a  toucher  to  90 
per  cent,  (and  we  all  know  what  as  near  as  a  toucher  means),  a  fig^e  obtained  in  the  year  1884,  the 
difference  between  89*89  and  90  being  less  than  the  difference  between  the  figures  obtained  by  Ml 
Allen  in  his  two  analyses  which  were  performed  in  duplicate,  and  by  a  strange  coincidence  Professiv 
Waller's  highest  figure  90*24  obtained  in  1886  coincides  with  one  of  Mr.  Alleirs  estimations. 

Is  it  possible  that  the  A  B  C  are  ignorant  of  these  facts  T— Yours,  etc.. 

The  Obbat  I  Am. 


TO  CORRESPONDENTS. 
F.  A.  B. — Had  you  applied  some  years  ago  you  might  possibly  have  gained  admittance  without  exam* 
ination,  but,  so  far  as  we  know,  such  days  are  now  over.  We  are  not  aware  that  there  is  any  relaxation 
of  the  rule  as  to  the  fixed  course  of  study,  and,  moreover,  we  fear  that,  even  if  there  were,  the  exam- 
ination itself  would  present  an  insuperable  barrier  to  a  man  in  business  who  had  not  time  to  go  through 
a  special  course.  That  tUs  should  be  so  is  only  just,  because  it  is  intended  to  exclude  all  but  those 
who  really  make  an  actual  profession  of  chemistry  as  distinct  from  pharmacy.  Undoubtedly  some  phar- 
macists have  managed  to  get  in  at  present,  but,  as  they  die  off,  their  places  are  not  likely  to  be  filled 
up  by  others  of  the  same  stattu,  because  a  man  who  beoame  a  practising  consulting  chemist  would 
naturally  drop  the  shop  altogether,  it  being  impossible  to  combine  the  two  businessesi  which  are  totally 
dSatinct  in  every  respect. 

Pbof.  Kinnioxttt.— Letter  to  hand  but  no  paper  airived  yet  (February  26th).    When  it  oomet 
will  make  use  of  it  as  soon  an  possible. 

Communications  on  Literary  or  Bxchan^re  Hatters  to  be  sent  to  826,  Kennington  Road,  London^  8X 

*  See  Law  Notes. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS, 
y  meeting  of  the  Society  was  held  at  Burlington  House  on  Wednesday,  13th 
Bfche  Preaident,  Mr.  Adams,  in  the  chaii'. 

I  TbB  nuDutee  of  the  previous  meeting  were  read  and  confirmed. 
tOn  the  ballot  paper  being  examined,  it  was  announced  that  the  following  were  duly 
— As  member,  E.   W.  Voelcker,    F.I.C,   F.C.S.,   Analytical    Chemist,  London, 
iate,  J.  S.  Ford,  Assistant  to  Professor  Crum-Brown,  Edinburgh. 
-.  W.  Dibdin,  Cbemiat  to  the  Metropolitan   Board   of  Works,  was  proposed  as  a 


B  following  papers  were  read  and  discussed  : — 
"  NoteR  OD  Lactase,"  by  E.  W.  T.  Jones. 

"Colouring  Matter  (Arsenical)  Used  for  Colouring  Candles,"  by  W.  F.  Lowe, 
"  Methods  of  Fat  Extraction  in  Milk  Analysis,"  by  Dr.  Vieth. 
i  new  apparatus  for  use  in  Butter  Analysis  was  exhibited  and  explained  by  Mr. 
Richmoad,  and  Dr.  Vieth  also  explained  the  apparatus  he  UBee  for  the  s 


;  meeting  of  the  Society  will  be  held  at  Burlington  House  on  WedoeBdM 


r  mPBOVED   METHOD  FOR  THE  ANALYSIS  OF  FATS  AND  OILS. 
Bt  Jobs  Mutbr,  Ph.D.,  F.It,S.E.,  F.I.C,  t  L.  dk  Konimgh,  F.LC. 
{Head  at  t/ie  Afeeting,  February,  1889.) 
Intboductobt. 

»  year  1878  the  senior  author  oF  this  paper  contributed  to  the  Society  of  Public 

8  *  method  for  the  estimation  of  oleic  add  in  fats  and  oils.     This  process  was 

I  npoo  tiie  formation  of  an  absolutely  neutral  oleate  of  lead,  solution  of  the  salt  in 

b  and  daoompoeition  of  the  eame  in  a  special  apparatus  by  means  of  hydrochloric 


I 
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acid.     The  apparatus  then  described  has  since  been  rather  extensively  used,  and  is  figoied 

in  the  various  price  lists  as  **  Muter's  Olein  Tube."     It  has  since  undergone  considerabto 

alterations,  and,  as  it  plays  a  prominent  part  in  the  method  now  about  to  be  described, 

we  give,  to   commence  with,  a   fresh  description  of    the  tube  as  now 

employed.      From  the  illustration  in  the   margin   (which  is    not    to 

scale,  and  is  too  wide  in   proportion   to   the  length)  it  will  be  seen 

that  it  is  essentially  a  burette  with  a  bulb  at  the  top,  and  provided 

with  a  well-ground  stopper.     The  graduated  part  is  of   such  a  width 

as  to  distinctly  show  1  c.c.   in   the  graduations,  and   it   has  a   stop 

cock    at    a    height    of    50    c.c    from    the   bottom.      The   graduations 

commence  at  40  c.c.  from  the  lower  end,  and  continue  up  to  250  cc, 

ending  just  below  the  bulb.     In  winter  the  tube  can  be  used  in  a  clamp 

attached  to  an  ordinary  retort  stand,  but  when  the  temperature  of  the 

laboratory  exceeds  60  F.,  it  may  be  arranged  in  an  outer  jacket,  which 

can  be  kept  filled  by  running  water,  or  some  other  means  may  bo  taken 

for  keeping  the  temperature  low  and  fairly  equal  during  the  whole  progress 

of  an  operation.     This  jacket  is  not  shown  in   the  drawing,  but   any 

chemist  will  easily  see  how  it  should  be  fitted.     We  are  not  aware  that 

the  improved  tube  can  be  got  anywhere  but  from  Cetti's,  of  Brooke  St., 

Holbom  (who  make  them  for  us)  ;  but  no  doubt  they  wiU  shortly  become 

as  general  in  the  price-lists  as  the  former  pattern.     In  the  remarks  that 

follow,  this  apparatus  wiU  be  henceforth  referred  to  as  the  ''  olein  tube," 

and  having  thus  got  quit  of  any  further  necessity  for  referring  to  it  in  detail,  we 

proceed  to  our  main  subject. 

The  remarkable  advance  rendered  possible  in  fat  analysis  by  Hiibrs  discovery  of  Um 
iodine  absorption  method  has  opened  up  a  large  field  of  research,  which  is  now  being 
actively  worked  by  many  experimenters.  It  will  be  readily  admitted  by  all  analysts  that 
in  dealing  with  the  power  of  fats  to  absorb  iodine,  three  factors  come  into  play,  vis.  .— 

(1)  The  difference  in  the  iodine  absorbing  power  of  oleic  and  linoleic  adds. 

(2)  The  joint  amount  of  these  adds  actually  present  in  the  fat. 

(3)  The  ability  to  alwaya  perform  the  process  in  the  presence  of  an  excesM  of  iodine 
th(U  shall  be  aa  nearU/  oonatcmt  as  possible. 

If,  therefore,  we  can  first  isolate  the  fluid  adds  of  any  fat,  and  having  found  the 
actual  amount  of  such  adds  present  in  the  sample,  submit  them  to  the  action  of  the 
iodine  under  fixed  conditions  and,  without  having  risked  any  chance  of  an  aUeraUon  te 
their  nature  during  the  process  of  isolation,  it  is  evident  that  we  have  attained  a  distinct 
step  in  advance  of  our  present  methods.  Up  till  now  we  have  been  unable  to 
find  any  published  process  for  the  estimation  of  the  fluid  adds  of  a  fat  without  their 
having  been  exposed  to  the  air,  dried  by  heat,  or  a  change  in  their  nature  otherwise 
rendered  possible  by  the  method  of  isolation  employed.  Before  such  a  process  oould 
be  devised,  it  was  necessary  to  prove  two  points.  (1)  Can  the  amount  of  the  adds  be 
found  directly  from  their  ethereal  solution  with  fair  accuracy  ?  (2)  Can  the  iodine  be 
applied  to  the  adds  without  any  previous  exposure  to  the  air,  and  consequently  to 
oxygen  t     Experiments  have  proved  that  both  these  points  are  quite  attainable.    It  is 


or  purpose  to  overload  our  paper  with  a.  tedious  at^count  of  such  experiments, 
le  it  is  a  matter  tbat  any  amilyst  can  easily  verify  for  himself.  We  will  therefore 
it  ourselves  by  sa.yiiig  that  a  comparison  of  the  roBuUs  of  om-  process,  with  those 
ed  by  the  gravimetric  method  in  the  case  of  fata  so  widely  different  in  their  nature 
mr  and  lineeed  oil.  has  proved  the  sufficient  accuracy  of  the  volumetric  process 
?ter  detailed,  for  the  purpose  for  which  it  ia  intended.  There  is  little  doubt  but 
he  prolonged  use  of  the  procesa,  side  by  aide  with  gravitnetric  methods,  will  ulti- 
r  throw  light  on  the  respective  combining  weights  of  oleii:  and  tinoleic  acids,  when 
ntttre  to  think  that  it  will  be  found  that  there  is  not  so  great  a  dilference  as  is  at 
it  supposed  to  esi»t  by  many  authorities.  All  such  speculatione  are,  however, 
B  to  the  purpose  of  our  present  preliminary  paper,  and  must  be  reserved  for  a 
I  occasion.  At  the  moment,  our  intention  is  simply  to  give  our  method  of  working, 
>  leave  the  consideration  of  its  various  possible  applications  to  future  papers.  The 
t  of  the  analysis  of  lard  and  butter  being  very  pressing  matters  at  present  for 
analysts,  we  are  dealing  with  them  first,  and  will  give  the  results  of  such  inveeti- 
1  aft«r  describing  the  detaik  of  the  main  process. 

The  Process. 

L  flask  of  suitable  capacity  is  counterbalanced,  and  about  3  grms.  of  the  oil  or  fi 
^  been  introduced,  the  weight  is  ascertained.  To  this  are  added  50  c.c,  of  alcoh^ 
fragment  of  solid  potassium  hydroxide  sufficiently  large  to  saponify  the  fat. 
I  of  the  tiask  having  been  closed  by  a  cork,  through  which  passes  a  long  tube  draii 
a  fine  point,  the  whole  is  heated   on  the  water  bath  until  the  fat  is  thorough] 

A  drop  of  alcoholic  solution  of  phenol-phthalein  having  been  added,  i 
dropped  in  until  the  solution  becomes  Faintly  acid,  and  then  alcoholic  potash  fl 
lly  stirred  in  until  the  vr;/  falni^xt.  pink  tinge  is  restored.  With  certain  oils  the 
D  will  be  too  dork  for  the  use  of  the  indicator  in  this  manner,  and  in  such  cases 
t  bft  applied  in  the  form  o!  phenol-phthalein  paper.  iOf\  c.c.  of  boiling  distilled 
are  then  placed  in  a  5<l<i  c.c.  baain.  'M  c.c.  of  a  10  per  cent,  solution  of  plumbic 
I  are  added,  and  the  whole  brought  to  the  boil.*  Into  this  the  soap  solution  from 
tk  is  slowly  poured,  with  constant  stirring,  and  the  whole  is  allowed  to  cool  slowly, 
J  well  so  &4  to  cause  the  precipitate  to  agglomerate,  and  the  clear  liquor  is  poored 
Boiling  water  is  immediately  poured  on,  and  the  precipitate  is  rapidly  washed  by 
When  the  washing  is  complete,  the  precipitate  is  scraped  from  the  basin 
bottle,  and  80  c.c.  of  redistiMed  ether  having  been  poured  upon  it,  the 
of  the  precipitate  are  washed  from  the  bwin  into  the  bottle  with 
bulk  of  ether  in  the  bottle  is  finally  made  up  to  120  c.c  The  bottle  is 
and  allowed  to  stand  for  twelve  hours  (with  occasional  ehaking),  during 
the  plumbic  oleate  will  entirely  dissolve.  A  funnel  with  a  ground  edge  is 
over  the  "  olein  tube,"  a  filter  is  placed  therein  and  the  contents  of  the 
having  been  filtered  into  the  tube,  the  insoluble  plumbic  stearate,  etc.,  remaining 
filter,  is  washed  with  ether  until  the  washings  pass  free  from  lead.  This  will 
be  attained  by  the  use  of  100  c.c.  of  ether,  and  during  the  filtration  and  wash- 
funnel  must  be  kept  covered  by  a  ground  glass  plate.  The  funnel  having  been 
dilute  hydrochloric  acid  is  poured  into  the  tube  up  to  the  first  mark  (thus  using 
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about  40  c.c.  of  acid,  1  in  4),  and  the  tube  having  been  closed  by  the  stopper  and  taken 
from  the  clamp,  is  thoroughly  shaken  until  the  decomposition  is  complete,  which  is 
indicated  by  the  ethereal  solution  clearing  up.  The  tube  having  been  put  back  in  its 
support,  the  liquids  are  allowed  to  separate  and  the  aqueous  layer  is  run  off  by  the 
bottom  pinch  cock.  Water  ia  then  poured  in  up  to  the  same  mark,  the  whole  is  agaia 
shaken  and  separated  as  before,  and  this  is  repeated  until  the  washings  are  drawn  off 
free  from  acidity.  Water  is  then  once  more  run  in  until  the  ether  is  forced  up  to  the 
zero  mark,  and  ether  is  added  (if  necessary)  so  as  to  bring  its  upper  layer  to  a  definite 
point  (say  200  c.c),  and  the  total  volume  is  read  off  and  noted.  50  c.c.  of  the  ethereal 
solution  of  the  fluid  acids  are  run  into  an  Erlenmeyer's  flask,  and  the  flask  having  been 
attached  to  a  condenser,  the  ether  is  distilled  off  by  a  bath  of  warm  water  until  only  a 
little  remains.  It  is  important  that  the  whole  of  the  ether  should  not  be  distilled  off, 
so  as  to  avoid  contact  of  the  adds  with  the  air.  50  c.c.  of  pure  alcohol  (or  methylated 
spirit  that  has  been  rectified  over  potassium  hydroxide)  are  added  to  this  residue,  and  the 
solution  is  titrated  with  deci-normal  soda,  using  phenol-phthalein  as  indicator.  Each  c.c. 
of  soda  used  represents  *0282  of  oleic  acid,  and  the  amount  found  is  calculated  up  to  the 
total  bulk  of  the  ethereal  solution,  so  as  to  obtain  the  total  fluid  acids  in  the  weight  of 
fat  started  with. 

Having  thus  ascertained  the  total  adds,  and  also  the  strength  of  the  remaining 
ethereal  solution  of  the  same  in  the  **  olein  tube,"  the  next  step  is  to  run  off  as  many 
c.c.  of  that  liquid  as  will  contain  '5  grm.  of  oleic  add  (or  as  nearly  that  quantity  as  can 
be  conveniently  measured  by  means  of  the  instrument,  of  course  carefully  noting  the 
amount  taken)  into  a  stoppered  bottle  of  at  least  350  c.c.  capadty,  and  to  immediately 
close  the  mouth  of  the  same  by  a  cork  through  which  passes  two  tubes,  the  one  gdng 
down  nearly  to  the  surface  of  the  liquid,  while  the  othei*  just  passes  through  the  cork. 
The  long  tube  is  then  connected  with  a  gas  apparatus,  in  which  carbonic  anhydride*  is 
baing  generated  from  marble  and  hydrochloric  add,  and  the  gas  washed  by  passing  it 
through  a  solution  of  sodium  bicarbonate,  and  then  dried  by  passing  it  over  fused  calcium 
chloride.     The  bottle  is  placed  in  water  at  about  120^  F.,  and  a  rapid  stream  of  gas  is 
passed  through  until  evert/  trace  of  the  ether  has  evaporated.     To  the  residue  50  c.c.  of 
HiihVs  reagent  is  instantly  added,  and  the  stopper  having  been  at  once  inserted,  the 
bottle  is  put  aside  in  an  absolutely  dark  cupboard  for  twelve  hours.     A  blank  experiment 
is,  as  usual,  started  in  another  similar  bottle  with  the  same  amount  of  HiibVs  reagent,  and 
set  to  stand  side  by  dde  with  the  other  bottle.     At  the  expiratioii  of  the  proper  time, 
35  c.c.  of  10  per  cent,  solution  of  potassium  iodine  are  added  to  each  of  the  bottles,  and 
the  contents  having  been  made  up  to  250  c.c.  with  water,  15  c.c.  of  chloroform  added, 
and  the  whole  shaken,  both  are  titrated  in  the  usual  manner  with  a  deci-normal  solution 
of  sodium  thiosulphate  (hypo)  that  has  been  just  previously  standardised  with  an  accu- 
rate ded-normal  iodine  solution.     The  difference  between  the  amount  of  ''  hypo  "  con- 
sumed   bythecheckandtheexper^^ 

*  Note. — When  the  paper  was  read  it  was  stated  that  ordinarj  gas  liad  been  sncoe^sfaliy 
employed,  bat  siace  that  we  have  preferred  the  arrangement  now  detailed.  It  is  very  imporiont  that 
the  Yolame  of  the  ether  should  not  alter  between  the  running  off  of  the  first  60  cc,  and  the  taking  of 
the  amount  representing  the  *5  grm.  of  acid.  If  it  cannot  be  maintained  by  regulating  the  tempeiatuxe, 
the  volume  remaining  f^ter  taking  the  60  cc.  must  be  noted,  and  then  again  renoted  before  taking  off 
the  second  quantity,  and  corrected  by  calculation. 
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•itnorbAd  by  the  freight  of  oleic  add  taken,  which  is  then  calculated  to  the  amQunl 
(»|inred  by  100  grras.  and  put  down  as  the  "iodine  absorbing  power"  of  the  jiuid  acids 
of  the  fftt  \inder  examinatioo. 

Siich  therefore  is  the  process,  and  hy  it   we  not  only  obtain   the  amount  of  fluid 

acids  prei«nt  in   the  fat   with  a   fair  amount  of  accuracy,  b\it   we  also  believe  that  a 

rtasooably  constant  iodine  number  for  the  acida  from  each  fat  can  be  determined  when  in 

reasonably  freab  coudition,  thus  enabling  us  to  calculate  the  amount  of  any  admixture 

itii  a  very  much  more  tolerable  amount  of  certainty  than  has  hitherto  been  attainable. 

■Va  inrite  our  colleagues  to   try  the  method,  and  to  assist  us  in  eatablL^bing  reliable 

"iine  numbers  for  the  acids  from  every  oil  and   fat.     Meantime  we  are  going  on  with 

ich  an  investigation,  and  will  continue  to  submit  the  results,  as  rapidly  as  possible,  in 

^i.e  pages  of  the  Analyst.     As  being  at  the   moment  the   most  interesting  to  publii 

analyst*,  we  have  commencad  with  some  solid  fats  used  for  food. 

{7'<,  he  cotKaiveU.) 

DENSITY. 

By  II.  Droop  Kkidiond. 

(litad    at    Mfttlng,   February,    1839.) 

>Vn>a(  we  talk  of  the  density  of  a  body  wa  mean  the  mass  of  a  unit  of  \'o!um6  i 

•dy,  or,  as  the  unit  of  mass  has  been  fixed  at   1   grm,,  and  the  unit  of  voli 

mbic  centimetre,  the  number  of  grms.  in   1  cubic  centimetre  ;  thence  it  follow.'!  tliat 

!.-!»sity  is  not  a  relative,  but  an  absolute  property.     Notwithstanding   that  the  cubic 

T'littiuetre  Las  been   fixed  as  the  volume  of   1  grm.  of  water  at  4^  C.  (the  point  of 

iiaximum  density),  acustom  has  i^rung  up  of  assuming  that  an  instrument  for  taking 

luusity  graduated  to  hold  x  grm.  of  water  at  15~',  ITi*.')^,  or  16^  C.  (as  the  case  may  be) 

Us  .\    cubic  ceiitimetres;  this  arbitrary  creation  of  units  of  volume,   besides  being 

irlj  wrong,  is  liable  to  create  cimfusion,  and  renders  the  expression  of  results  uocer- 

whiclt  uncertainty  is  not  removed  entirely  by  tlie  use  of  such  an  ilkigical  expression 

ty  at  IS"  compared  with  water  at  the  same  temperature."    To  compare  an 

Itlitte  quantity  is  absurd ;  this  uncertainty  is  much   less,  however,  than  that  caused 

8  of  observation,  many  of  which  are  not  even  noticed,  much  less  corrected. 

I  Ao  not  propose  to  discues  either  the  taking  of  densities  of  either  gaaea  or  solidii, 

tacraantof  the  special   methods  and  precautions  against  errors,  which   are  so  well 

kttowa  in    the  cai^e  of  gases,  and  of  the  comparative   unimportance  attaching  to  the 

ilet«rmination  of  the  densities  of  solids  ;  my  remarks  must  therefore  be  taken  as  applying 

K|u{uiilH  only. 
,    W©  UM  practically  three  methods  for  determining  the  densities  of  liquid: — 1.  By 
lrainst«rs.     2.  Ity  the  measurement  of  the  loss  of  weight  of  a  solid  in  a  hqiiid,  e.'j., 
iWsrtpbal  balance  and  the  torsion  balance.     ^.  15/  the  determination  of  the  mass  of 
iwn  volume,  e.y.,  the  pykaometer. 

I.   Hydrometers. — The  faults  of  these  instruments  consist  in  errors  introduced  by 

tlia  cohesion  of  the  liquid   to  the  material  of  which  the  inntrument  id  made,  wbicL 

I^jmiler  it  dilKcnlt  to  read  olT  the  exact  paint  which  is  at  the  level  of  the  surface  of  the 

^Hhid  ;  u  also  the  volume  of  the  portion  immersed  is  determined  in  part  by  the  cohesicn, 

^^^bUows  that  hydrometers  do  not  give  the  same  reading  in  diUdrent  lirguids,  whose 

^^^b^  Otay  be  the  eame,  if  the  viscosity  is  different.     Another  error  is  caused  by 

•upanaina  by  beat  if  the  hydrometer  is  used  at  a  did'erent  temperature  than  that  for 

I'hidt  it  was  graduated.     Their  merits  consists  in  speed,  and  if  they  are  graduated  for 
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use  in  one  particular  liquid,  and  at  a  pretty  constant  temperature,  fairly  exact  results 
are  obtainable  (within  *0005). 

2.  Instruments  which  measure  loss  of  weight  in  a  liquid. — Of  these  the  ^ye8tphal 
balance  is  the  most  important  and  widely  used,  and  is  extremely  quick  and  convenient, 
where  great  accuracy  is  not  required,  though  open  to  grave  errors.  Its  faults  are  the 
errors  due  to  cohesion  (very  slight) ;  to  the  difference  between  true  weight  and  apparent 
weight  in  air ;  to  the  condensed  film  of  air  on  the  plummet,  which  is,  however,  removed 
on  immersion  in  most  liquids ;  to  the  unequal  expansion  of  plummet  and  liquid  of  which 
the  density  is  to  be  taken  at  any  other  temperature  than  that  for  which  the  instrument 
is  set,  and  of  the  arms  of  the  balance  ;  to  the  wire  or  thread  used  to  suspend  the  plummet 
(tisually  reduced  to  a  minimum  by  the  use  of  a  very  fine  thread)  ;  and  to  the  imperfec- 
tions in  the  balance  (often  large  in  those  commonly  in  use).  Many  of  these  errors  may  be 
neglected  in  ordinary  work,  for  instance,  those  due  to  cohesion,  unless  the  fluid  is  very 
viscous  ;  to  difference  between  true  weight  and  apparent  weight  in  air,  if  the  substance 
has  a  density  near  1  ;  to  the  condensed  film  of  air  ;  to  the  use  of  a  wire  or  thread  ;  and 
to  the  expansion  of  the  arms.  It  is  in  the  construction  that  the  Westphal  balance  chiellj 
errs,  one  error  having  been  pointed  out  by  Allen  (Analyst,  1889,  p.  11)  in  the  length 
of  the  intervals  between  the  divisions.  The  beam  of  the  Westphal  balance  is  usually 
made  10  centimetres  in  length,  so  that  to  insure  absolute  accuracy  the  intervals  should 

be  1  centimetre  apart,  within  ^  of  a  millimetre,  an  amount  of  accuracy  which  it  is  not 
easy  to  attain  in  practice,  and  which  may  easily  be  diminished  by  wear.  Another  error 
is  introduced  in  the  hook  riding  on  a  knife  edge,  from  which  the  plummet  hangs ;  if 
the  position  of  this  is  changed,  as  it  must  necessarily  often  be,  a  difierence  in  the  read- 
ing may  be  observed,  amounting  sometimes  to  *001.  Another  error  may  occur  from 
one  of  the  riders  not  sitting  absolutely  exactly  in  its  place,  but  inclined  to  one  end  of 
the  beam  or  the  other  ;  this  error  may  amount  to  as  much  as  '0005.  The  error  intro- 
duced by  the  expansion  of  the  plummet  is  of  course  obvious,  and  should  be  allowed  for 
by  noticing  the  difference  between  the  actual  density  of  water  at  various  temperatures 
and  the  indicated  density.  Unless  this  is  done,  determinations  made  at  higher  tempera- 
tures are  only  relative,  and  cannot  even  be  compared  with  those  obtained  by  another 
instrument,  unless  the  coefficient  of  expansion  of  the  material  of  which  the  two  plum- 
mets are  made  is  the  same.  An  inconvenience  is  felt  if  the  density  of  a  liquid  is  to  be 
taken  at  a  temperature  difiering  from  the  temperature  at  which  it  is  a  comparatively 
large  bulk  of  liquid  having  to  be  warmed  or  cooled  as  the  case  may  be.  I  should  fix  the 
limit  of  accuracy  of  the  Westphal  balance  at  not  much  less  than  *0005,  although  closer 
duplicate  readings  are  often  obtained. 

The  torsion  balance  is  open  to  all  the  faults  of  the  Westphal  balance,  except  those 
due  to  construction,  and  besides  has  the  tendency  to  acquire  a  slight  permanent  set,  and 
is  not  to  be  recommended  except  for  rough  density  determinations. 

3.  Instruments  in  which  the  mass  of  known  volume  is  taken,  or  pyknometers. — 
These  are  practically  two  in  number,  the  specific  gravity  bottle  and  the  Sprengel  tube 
and  its  modifications,  neither  of  which  presents  any  real  advantage  over  the  other.  It 
is  perhaps  rather  easier  to  adjust  the  temperature  of  the  liquid  in  the  Sprengel  tube, 
but,  on  the  other  hand,  the  Sprengel  tube  is  more  liable  to  lose  weight  than  the  bottle, 
when  in  constant  use.  The  errors,  all  of  which  can  be  readily  allowed  for,  are  the 
following :  those  introduced  by  the  condensed  film  of  air,  both  inside  and  outside ;  bj 
the  difference  between  true  weight  and  apparent  weight  in  air ;  and  by  the  expansion  of 
the  glass  or  other  material  of  which  the  instrument  is  made.  The  most  difficult  to 
allow  for  is  the  condensed  film  of  air,  which  I  consequently  try  to  eliminate  as  far  as 
possible  by  the  following  plan :  dry  the  bottle  or  tube  by  heating  it  and  passing  a 
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ivrcnt  of  dry  air  through  it  (of  course  reiiioviog  the  thermometer  if  the  temperatura 
i  higher  thiui  the  highest  it  wilJ  beat),  cool,  by  pouriog  a  current  of  cold  water  o 
nt&ide,  wipe  dry  and  weigh  at  once  ;  duplicate  weighings  very  rarely  differ  by  i 
ituh  as  -0005  grm.  I  then  till  with  distilled  vater  freshly  boiled  in  a  platinum 
d}iiat  the  t«mperature  accurately  to  4"  C,  wipe  dry  atid  weigh  at  once.  The  ii 
I  wogbt  IQ  grams.,  corrected  for  the  volume  of  diapkced  air,  will  give  the  number  of  ci 
ntunetree  the  battle  or  tube  will  bold.  The  diETereoce  betwef'n  duplicate  i 
baald  not  exceed  'OOOd  gtm. ;  the  difference  between  the  capacity  at  4^  and  the  weight 
aarrected  |  of  water  in  gi-ms.  held  by  the  bottle  or  tube  at  any  other  temperatuj 
rnded  by  the  density  of  water  at  that  tempei-ature,  will  give  the  increase  of  capad^ 
ue  to  expansion  of  the  glass  or  other  material  of  which  the  bottle  or  tube  is  made. 
ib)e  of  capacities  at  various  temperatures,  and  a  formula  for  the  expandon,  may  e< 
a  made  of  it  for  eadi  instrument. 


Table  op  Dessities  ok  Water. 

(Compilec 

Irota  Ihe  rosolU  of  Pieriu.  Dcsprelz,  and  Kipp.) 

Temp.  C. 

Dpnaily. 

Tw»p.  0. 

Deneitr, 

^-        .. 

■90988 

40' 

■09281 

4° 

1-00000 

60" 

•98817 

0* 

■99975, 

CO" 

■98343 

irfio  (60=  F.) 

■99910 

70- 

■97794 

0" 

■99826 

80° 

■97193 

0» 

■99675 

90» 

■96561 

7-s»  (100=  r.) 

■99313 

100^ 

■95865 

Dwold  the  i^pacity  of  the  instrument  be  required  at  10(1"  C,  Bome 

must    be  taken  ;  the  tube  should  be  tilled  hot,  and  while    the  water 
tely  boiling,  and  the  liquid  ehoiild  he  adjusted  to  the  proper  level,  while  unf 
pr«»ure.     I  accomplish  this  as  foUon's  (with  a  Sprengel   tube)  :  To  the  end  of' 
be  from  which  the  liquid  is  drawn,  a  tube,  about  I'i!  cm.  in  diameter,  having  its 
and  naii'Owed,  and  to  which  a  aide  tube  is  attached,  ie  fixed  by  means  of  a  cork  ;  a 
1  the  end  of  which  a  bundle  of  filter  paper  or  other  absorbent  material  is  fixed,  is 
Uirough  the  narrowed  end  in  such  a  way  that  the  joint  is  air-tight  (i.e.  either 
'Ja  a  cork  or  india-niblier) ;  the  bide  tube,  and  the  other  end  of  the  Sprengel  tube 
to  a  bottle,  by  moans  of  a  T-piece,  in  which  a  pressure  of  about  ten  inches 
icury  is  kept  up  by  suitable  means ;  the  Sprengel  tuba  is,  after  being  filled, 
i  in  steam,  and  when  the  water  ceases  to  expand  the  rod  supporting  the  fill 
ia  brought  to  the  end  of  the  tube  and  by  its  means  the  water  is  accurately  adjust 
marif  ;  the  tube  is  then  lakeo  out  and  weighed  in  the  usual  manner, 
lbs  determiiLation  of  densities  at  higher  temperatures  than   15'5^  is  usually  oi 
d  for  body  that  are  solid  at  that  temperature,  such  as  butter,  and  other  fata.; 
proposed  to  do  thii  at  lOO"*  F.  (37'8^  C.)  and  graduated  his  instruments 
Kt  the  same  temperature,  and  gave  to  these  determinations  the  name  of  "  a 

an  unfortunate  name,  as  they  were  really  the  actual  densities  divided  by  the 
r  of  water  at  that  temperature.  The^e,  however,  were  good  determinations,  as 
OOttld  be  no  mistake  as  to  what  they  really  were.  Three  years  ago  Estcourt 
to  take  density  of  fats  at  lOO-'  C  by  the  Westplial  balance,  a  plan  which  has 
t  fathw  general  among  English  analysts,  but  is  a  distinct  falling  olTfrum  Miiter's 
d,  bccMisa  thv  expansion!  which  is  not  usimlly  allowed  for,  is  enormously  inci-eased 
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at  that  temperature  ;  and  moreover  the  temperature  is  exceedingly  difficult  to  obtain,  as 
the  boiling  point  of  water  depends  on  the  pressure  of  the  air.  I  do  not  consider  that 
the  results  obtained  by  two  analysts  taking  their  densities  thus  are  comparable  within 
'002  ;  the  only  advantage  which  this  method  has  over  the  other,  is  that  beeswax  and 
carnauba-wax  are  liquid  at  100^  C.  while  solid  at  100^  F.  In  the  regulations  for  analysis 
for  the  State  of  Colorado,  it  is  laid  down  the  densities  of  fats  shall  be  taken  at  40^  C^ 
which  seems  to  me  the  most  convenient  temperature,  now  that  the  Centigrade  scale  is 
in  general  use,  and  I  think  that  we  may  expect,  if  the  precautions  I  have  drawn  atten- 
tion to  are  taken,  that  two  analysts  should  not  differ  by  more  than  *0002  or  *0003. 

There  are  two  minor  precautions  I  should  wish  to  draw  the  attention  of  -analysts 
to,  first,  to  allow  a  sufficient  time  (when  using  the  bottle  or  tube),  for  the  liquid  to  con- 
tract to  its  full  amount ;  alcohol  contracts  very  quickly,  glycerol  very  much  more  slowly, 
while  as  an  extreme  case  Ferkin  has  recorded  a  mixture  of  aldehyde  and  water 
CgHjO+HaO  which  took  several  hours  (./.  Chem,  Soc,  1887,  p.  817)  ;  the  other  precau- 
tion is  to  use  an  accurate  thermometer,  the  great  majority  of  low-priced  thermometers 
being  sensibly  wrong. 

in  conclusion,  I  would  recommend  that  all  densities  should  be  the  weight  (maf^) 
of  the  substance  in  the  cubic  centimetre,  that  the  density  of  liquids  should  be  taken  at 
15'-%  and  of  fats  at  40^^.  A  symbol,  such  as  Dj.^  meaning  density  at  15^  anil  D«o&t 
40''^  might  be  advantageously  adopted. 

Some  results  actually  obtained  are  appended. 

T.  Experiments  showing  the  unequal  expansion  of  specific  gravity   bottles  and 

tubes : — 

Vul.  Between  15o  and  37  8  Kxpansion \^x c.c. of  caj[^acity. 

25-    C.C.  -00043 

121  C.C.  -00055 

7-9  c  c.  -00044 

5-9  C.C.  -00081 


II.  Ilesults  obtained  in  graduating  a  Sprengel  tube  : — 

Wt.  of  Sprengel  after  heating  and  rnpid  cooling 

,,  „         after  standing  15  mio. 

Difierence  due*  to  condensed  air  film  .  , 

Wt.  of  Sprengel  filled  with  water  at    4  0*^   . . 

15-5^   .. 


>i 


n 


>» 


71 


)» 


II 


n 


>» 


■f> 


>i 


II 


II 


30-0' 


37-8' 


Capacify  of  Sprengel : — 


4^ 
10° 
15-5^ 
20° 
30"^ 
37-S«> 
40«> 


Fund. 
12-1448  c.c. 
12-1454  c.c. 
12  1402  c.c. 
121470  c.c. 
12-1505  c.c. 
12-1535  C.C. 


18  6308  gr. 

18-6328  gr. 
•0020  gr, 
(  30-7622  gr. 
I  30701G  gr. 
f  30-7523  gr. 
\  30-7525  gr. 
f  30-7158  gr. 
1  30  7162  gr. 
J  30-6865  gr, 
1  30  6875  gr. 

CalC 


12-1454 
12-1462 
12-1475 
12-1506 
12-1533 
12-1541 


f9  •- 


Formula  for  capacity  at  t*^ 

V  =  1 2- 1 448  +  -0001  (« -  4)^  +  •0000045(i  -  4)- 
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ON  THE  COMPOSITION  OF  MILK  AND  MILK  PRODUCTS. 

By  Dr.  P.  Vieth. 

{Read  at  Meeting  Fehnuiry,  1889.) 

'  I  have  to  bring  before  you  to-night  is  my  annual  report  on  the  work  done 
I  the  year  1888  in  the  laboratory,  which  is  under  my  charge.  Particulars  with 
1  to  the  purpose  for,  and  the  way  in  which  the  work  is  carried  out  may  be  found 
r  former  papers  of  a  similar  nature  (see  the  Analyst,  YII.,  p.  53  ;  YIII.,  p.  33  ; 
I.  56  ;  X.,  p.  67 ;  XL,  p.  66 ;  XII.,  p.  39 ;  and  XIIL,  p.  46),  and  need  not  be 
>ed  on  the  present  occasion. 

rhe  total  number  of  samples  submitted  to  analysis  during  the  year  1888  is  20,218, 
ising — 


18,354  samples  of  milk. 
1,144     „       „ 


553 
26 
44 
6 
35 
59 
27 


cream. 

skim  milk. 

buttermilk. 

butter  and  butter-fat. 

cheese. 

milk  preparations  for  infants  and  invalids. 

water. 

sundry  articles, 
[n  addition  to  these  analyses,  the  specific  gravity  of  about  75,000  samples  of  whole 
um  milk  was  determined. 

3f  the  milk  samples  12,682  were  taken  from  the  railway  churns  on  their  arrival 
)  dairy,  and  2,545  by  the  inspectors  employed  by  the  business,  from  the  men  while 
itter  were  serving  the  customers.  The  following  table  contains  the  monthly 
B^es  of  the  results  referring  to  these  samples : — 

Average  Composition  of  Milk. 


?, 


,» 


If 
I) 


,, 


>j 


It 


9» 


99 


>9 


i» 

%9 


Hamples  Taken 

1888. 

On  Arrival. 

« 

On  Delivery. 

Specific  Gravity. 

Total  Solids. 

Fat. 

1 

SolidB  not  Fat. 

Total  Solids. 

irv            ..             10325 

12-97                 3-79 

9-18 

13-0 

laiy 

1-0325 

13-00 

3-81 

9-19 

13-0 

b  .. 

10325 

12-90       1         3-73 

9-17 

12-9 

.   i         1-0324 

12-81 

3-68 

9-13 

12-9 

10324       , 

12-82 

3-69 

913 

12-9 

1-0324       ' 

12-83 

3-69 

9-14 

12-9 

1-0320 

12-82 

3-76 

9-06 

12-9 

St 

1-0319 

12-84 

3-80 

9  04 

12-8 

mber 

1-0322 

13-06 

3-94 

9-12 

13-0 

ler 

1-0325 

13-09 

3-80 

9-20 

13-0 

tnber 

1-0322 

13-18 

4-03 

9-15 

13-1 

nber 

1-0321 

13-01 

3-91 

9-10 

12-9 

irly  average 

1-0323 

12-94 

3-81 

913 

12-9 

I  may  safely  leave  it  to  you  to  draw  your  own  conclusion  from  these  figures. 

A  further  number  of  1,806  milk  samples  was  analysed  in  connection  with  a  very 

ided  investigation  into  the  composition  of  milk  yielded  by  individual  cows  kept  at 


0 
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the  Aylesbury  Dairy  Company's  estate,  near  Horsham.  The  results  of  this  interesting 
Invest^tion,  which  was  commenced  in  the  year  1887,  will  form  very  valuable  material, 
which  I  hope  to  be  able  to  lay  before  you  on  some  future  occasion. 

As  in  the  case  of  milk,  so  in  the  case  of  cream,  supplied  to  customers,  two  series  of 
samples  were  examined,  viz.,  412  samples  taken  before  the  cream  was  sent  out,  and  304 
samples  taken  by  the  inspectors  from  the  men  when  working  their  rounds.  The  results 
were  as  follows : — 

Average  Amount  ov  Fat  in  Cream. 


Samples  Taken 

IQttQ 

1 

xr 

J'JVt 

Before  Sent 
out. 

43-8 
43-4 
44-1 

On  Deliverr. 

January 

February 

March 

44-7 
43-5 

44-4 

April  . . 
May    . . 
June  . . 

450 
45*5 
45-4 

45-1 
46-5 
45-9 

July 

August 

Septomber 

October 

•  •            •  •     1 

45-6        ' 
45-1 
45-6 
46-6        ! 

45-7 
460 
45-5 
46-7 

November 

48-a 

48-0 

December 

47-2 

1 

46-6 

Yearly  averagi 

B 

.  •            •  • 

45-4 

45-7 

The  agreement  between  the  two  series  of  samples  is  satisfactory,  considering  tbe 
difficulty  of  drawing  a  fair  average  sample  of  cream  of  such  richness,  and  further  con- 
sidering that  cream  sent  out  with  the  morning  delivery  was  sampled  before  sent  out,  bat 
not  on  delivery,  being  handed  to  the  men,  and  by  the  latter  to  the  customers,  in  sealed  cans. 
The  composition  of  55  samples  of  dotted  cream  was  as  follows : — 

Water 31*57  to  44*11  average  35*54  per  cent. 

Fat         45*78  „  61-49       „        57*09 

Solids-not-fat    . .  . .       582  „  1014       ,,  7*37 

Ash        -44  „       -80      „  -57 

Skim  milk  produced  by  abstracting  ci*eam  from  milk'  by  means  of  the  centrifugal 
cream  separator  was  exceedingly  poor  in  fat,  containing  generally  less  than  '3,  and  only 
in  exceptional  cases  more  than  '4  per  cent,  of  fat. 

The  butter  samples  were  derived  from  three  different  sources ;  six  referred  to  butter 
churned  in  the  Aylesbury  Dairy  Company's  dairy,  fourteen  to  French,  and  fifteen  to 
Danish  and  Swedish  butter.  I  think  it  will  be  more  instructive  to  give  the  results  of 
the  analyses  of  the  three  kinds  separate. 

Butter  Churned  in  London. 


Water 

S.  smV        ..  ..  ..  .. 

Froteids,  etc. 

f*  Mil         ,«  ,,  ,    t 

Chlorides,  as  NaCl 
Insoluble  fatty  adds,  Hehner 
Deci-normal  alkali,  Eeichert 


10-94  to  12*61  average  11*72  per  cent. 
85-66  „  87-59 

•14  „      -73 

•79  „    2-51 

-68  „    2-30 


88-27  ,"  88-39 
.  12*9  „    13*3 


>9 

>» 

it 

99 
99 


86*53 
•41 

1*34 

1-20 
88*32 
13*1  c.c. 


99 

99 
» 
9 
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jn 

FitBNrH  BuTTBB,  Fbesd 

WAtei-          

13'40  to  U'lluvemgo  13-79  per 

cent. 

Fat 

83-98  „  BS-OS 

„       84-86 

„ 

Prtteid?,  etc 

-89  „    156 

11" 

„ 

Ash 

•14  „      -25 

■19 

„ 

Chlorides,  na  NaCi 

-U5  „      -12 

-08 

Inaolublo  fatty  acids,  Hchner 

8T-15  „  87-55 

„       87-38 

„ 

Deci-normal  allcali,  Wollny 

2G-1„    27-S 

26!)  CO 

Danish  and 

Swedish  Bdttbr, 

Saw. 

Water           

11-78  tol5-65  average  13-73  per 

cent. 

Fat 

81-72  „  85-49 

„        83-11 

Proteids,  etc 

-71  „    1-71 

109 

"^ 

Ash 

1-32  „    2-71 

„         3-08 

„ 

Chloiidee,  as  NaCl 

1-12,,    2'44 

1-85 

Instduble  fatty  acids,  Hebner 

87-30  „  88-43 

„        87-78 

„ 

Deci<normal  alkali,  Reichert 

13'0    „  U-2 

„       136  C.C. 

„      Wollny 

27'tl    „  29*:i 

.,       28-3   „ 

I  Two  samples  of  biitter-[at,  which  had  become  bleached  by  three  years'  eitpoKure  j 
ir  and  light,  contained  83'70  and  84*18  per  cent,  of  insoluble  fatty  a 
ediraly. 

X^e  examination  of  two  pre|mrationE,  sold  as  preservatives  for  milk  and  c 
r  tba  names  of  "  Freservitaa  "  and  "  Keigeiue  "  respectively,  revealed  the  old  .si 
Ul&t  the  preparations  contained  boracic  acid  as  active  principle. 
In  addition  to  bringing  under  your  notice  the  above  analytical  results,  I  shoui 
a  make  a  few  obeervations  on  specific  gravity  determinations. 
Although  the  specific  gravity  offers  such  a  ready  means  for  the  detection  of  td 
laeale  adulteration  which  consists  in  the  addition  of  large  quantities  of  water,  t 
b  has  so  frequently  been,  and  still  too  often  is,  heard  of  through  the  police  com 

ge,  it  is  only  of  comparatively  recent  date  that  attention  is  paid  in  this  o 
B  determination  of  the  epecitic  gravity  of  milk.     OF  late,  however,  this  deberm 
8  become  of  particular  importance,  forming,  as  it  does,  in  conjunction  with   I 
maination  of  the  total  solids,  the  basis  for  calculating  the  fat,  thereby  avoiding,  orfl 
tste  checking,  the  determination  of  the  latter  constituent.  ' 

To  ascertain  the  specific  gravity  quite  correctly  becomes  under  these  circumstan< 
>  importance.  I  am  convinced  that  epecific  gravity  bottle,  Spi-engel  tube,  fl 
ter  give,  if  carefully  used,  equally  satisfactory  results,  the  last-named  instruja 
ibtodly  with  the  leai:;t  amount  of  trouble.  Th;it  due  regard  must  be  paid  to  i 
ratore  is  a  matter  of  course,  but  another  precaution  may  be  mentioned  i" 
which,  although  it  has  i>een  long,  is  still  less  widely  known.  I  refer  to  the  risofl 
ecific  gravity  which  takes  place  and  continues  for  a  considerable  time  in  milk,  aftc 
.ter  hae  been  di-awn  from  the  udder,  and  which  is  quite  independent  from  the  escape 
es  the  milk  might  have  contained. 

I  availed  myaelf  of  an  opportunity  which  pi-esented  itself  to  make  some  ufaseT" 

18  on  this  point.     The  experiments  referred  to  milk  yielded  by  cows  kept  in  a  London 

The  cows  wei-e  milked  between  4  and  5  o'clock  in  the  afternoon,  a  sample  drawn 

tba  mixed  yield,  and  its  specific  gravity  determined  at  about   5.30  o'clock.     The 

n  was  repeated  on  the  following  morning,  at  11.30.    Fifteen  sampleashowedan 

specific  gravity  of  1-0296  directly  after  milking,  and  of  1-0309  after  sixteen 

IT  ao  average  rise  equal  to  -001-'!.     In  two  instances  the  rise  amounted  to  '0l)20,  in 

i  -OOIS,  and  in  seven  to  -0010. 

According  to  investigations  made  by  Hecknogel,  the  specific  gravity  becomesetatu 
«.iiionaal|  after  five  hours  or  less,  provided  the  milk  is  cooled  don  below  15 
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at  temperatures  above  lo"^  C.  the  apparent  oontraction  proceeds  much  more  slowly,  and 
goes  on  for  twenty-four  hours,  and  even  longer.  If  milk,  after  its  specific  gravity  had 
become  stationary,  is  warmed  up  to  40^  C.  the  specific  gravity  will  be  found  to  have 
decreased,  and  it  will  take  some  time  before  it  bdcomes  normal  again.  Kecknagel 
believes  that  molecular  changes  in  the  state  of  the  casein  account  for  the  remarkable 
phenomenon. 

{Conclusion  of  the  Socleti/a  proceedings.) 


ABNORMAL   DANISH   BUTTERS :   A  REPLY  TO  MR.  ESTCOURT. 

Bv  Alfred  H.  Allen. 

The  article  by  Mr.  Estcourt  on  Abnormal  Butters,  published  in  the  last  number  of 
the  Analyst  requires  no  detailed  reply  from  me,  but  there  are  some  points  which  it 
may  be  well  to  explain,  lest  other  readers  should  have  drawn  as  erroneous  deductions 
as  those  of  Mr.  Estcourt.  It  is  to  be  regi*etted  that  Mr.  Estcourt  did  not  make  his 
criticism  the  subject  of  a  paper  before  the  Society  of  Public  Analysts,  as  the  misoonoep- 
tions  into  which  he  has  fallen  could  then  have  been  at  once  met  and  explained,  and  time, 
space,  and  trouble  saved  thereby. 

Mr.  Estcourt  writes  of  lay  *<  apparent  wish  to  show  that  the  specific  gravity  of  B  and 
O  are  normal."  In  my  paper  I  distinctly  make  the  statement  that  the  average  density  of 
butter  fat  at  100^  C.  is  -8658  (corrected).  The  abnormal  Danish  butters  B  and  O  are 
described  (page  10)  as  having  specific  gravities  of  -8639  and  '8641  respectively.  How, 
in  the  face  of  these  figures,  Mr.  Estcourt  can  have  supposed  that  I  regarded  or  "  wished 
to  show  "  the  specific  gravity  of  these  samples  to  be  normal  I  am  unable  to  understand. 
The  very  object  of  my  paper  was  to  show  that  genuine  butter  might  be  physically 
and  chemically  abnormal  to  an  extent  not  generally  recognised.  Everyone 
knows  that  there  is  a  marked  difference  between  the  density  of  beef-fat  and  that 
of  butter- fat,  and  this  difference  will  be  just  as  great  whether  the  observationis  are  taken 
with  a  faulty  instrument  or  an  accurately  divided  one.  Mr.  Estcourt  himself  for  years 
used  a  Westphal  balance  the  plummet  of  which  was  broken,  and  hence  was  only  capable 
of  yielding  arbitrary  results,  strictly  comparable  among  themselves  no  doubt,  but  which 
were  incapable  of  being  published  or  communicated  to  other  chemists. 

Whatever  Mr.  l!^tcourt  may  "  fear,"  I  am  (luite  prepared,  if  need  be,  to  maintain, 
under  cross-examination  in  the  witnees-box,  that  no  foreign  oily  matter  coiM  possibly 
have  been  introduced  into  cither  of  the  Danish  milks  during  the  manufacture  of  the 
abnormal  butters  B  and  O.  The  produce  of  each  of  the  .'>1  cows  at  B  fai*m  was  brought 
as  obtained  by  the  milkers,  who  were  fully  within  view,  to  a  weighing  machine,  where 
the  yield  of  each  separate  cow  was  observed,  and  the  milk  then  poured  through  a  fine 
hair-sieve  into  a  tub.  All  this  was  done  under  my  eye.  The  smallest  yield  from  any 
one  cow  at  B  farm  was  1  Danish  pound*,  and  the  largest  10  pounds  ;  the  total  weight  of 
the  milk,  119  pounds,  which  for  31  cows  gives  an  average  of  3*8  pounds  of  milk  per  cow. 
Mr.  Estcourt,  suggests  that  we  should  have  run  this  quantity  of  13  gallons  of  milk 
through  a  centrifugal  separator,  and  apparently  assumes  the  existence  of  a  separator  in 
every  dairy.  There  was  no  separator  at  B  farm,  and  Mr.  Estcourt,  with  his  exceptional 
experience,  should  be  aware  that  some  of  the  finest  butter,  both  in  England  and  Dec- 
mark,  is  made  without  a  separator  The  leaving  of  the  milk  or  cream  for  *'  ripening '' 
is  an  essential  of  the  Danish  system  of  butter-making. 

Mr.  Estcourt  considei*s  that  it  was  ''dangerous"  to  leave  the  milk  all  night,  even 

*  1  Danish  i)Ouud  =  500  grammes  =11  lbs.  English. 
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L  was  sealed  up.  As  a  public  auol^Gt,  I  have  had  some  experience  of  seallog, 
jiDwitig  how  the  milk  was  sealed  id  the  ciit^e  in  question,  I  am  iible  to  state  posi- 
L  it  was  not  tampered  with.  The  seals  placed  on  it  by  the  British  Vice-ConBul 
■,  McGregor)  and  myself  together  rendered  such  a  malpi-actice  abtoluleli/  I'mpoegiUe. 
&tc  Kstcourt  concedes  that  the  auperrision  of  the  milking  at  the  Danish  ftu'ms 
wM  performed  by  gentlemen  whose  honour,  intelligence,  and  high  ability  in  the  epeinal 
I  rtfe^oai  to  which  they  arc  devoted  cannot  ba  questioned,"  but  ou  the  ground  of  their 
-tire  \ncic  of  experience  of  the  new  calling  they  undertook,  Mr.  Estcourt  thinks 
^t^ve  objection  might  well  ba  taken."  Mr.  Estcourt  is  evidently  unaware  that  two 
'I  the  gentlemen  referred  to,  Mr.  Faber  and  Mr.  BoggUd,  have  gone  through  a  course  of 
'..^lining  indairy-farming  amounting  to  a  practical  apprenticeship,  and  Mr.  Boggild,  in 
liiw  cKpudty  of  consulting  Dairy  Chemist  to  the  Royal  Agricultural  Society  of  Dectanrk, 
itctiuklly  Epends  bis  life  in  visiting  the  Danish  farms,  and  giving  assistance  and  advice 
m  the  mannfacture  of  dairy -products  '. 

It  H  ijuite  GDn-«ct  that  the  whole  of  the  dairy  operations  were  conducted  under  tlio 
[jreinitting  supervision  of  the  whole  party,  and  I  added  the  words,  "especially  Mr. 
■  1 '.HJrcgor  and  myself,"  becau«  we  checked  the  weighing,  set  our  seals  on  the  milk  and 
I  finished  products,  and  took  othei'  precautions  with  the  express  purpose  of  preventing 
lable  fi-aud,  and  of  meeting  such  criticisms  as  those  of  Mr.  Estcourt. 
&  curious  fact  that  while  Mr.  Estcourt  suggests  that  the  Dunish  farmers  buc- 
I  surreptitioii^y  introducing  foreign  fat  under  the  very  noses  of  the  party, 
a  of  the  consequences  of  their  detection  in  the  act,  from  various  other  sources 
g  of  samples  of  butter  fully  as  abnormal  in  chai'acter  as  B  and  O,  In  fact, 
e  general  cry  is  that  our  experience  was  not  novel. 

b  Sir.  Estcourt  somewhat  more  than  'M  grammes  of  the  fat  rendered  from  B 

',  and  am  surprised  to  learn  from  his  p»per  (page  5G)  that  this  quantity  was  found 

B  insufficient  for  the  determination  of  the  specific  gravity  by  the  Westphal  balance. 

t  is  a  fact  generally  recognised  that  the  result  of  the  distillation  of  butter  fat  by 

B  procees,  expressed  bb  butyric  acid,  gives  a  somewhat  lower  figure  than  the 

dds,  expressed  as  butyric  acid.  But  Mr.  Estcourt  found  his  G  sample  to  require, 

uoined  by  Ilsiehert'a  process,  an  amount    of  alkali    corresponding  to  4*1Id    of 

dd,  while  the  soluble  acids  in  the  same  sample  are  stated  as  equivalent  to  3'j3 

nttjrrtc  acid  ! 

I  will  not  ask  ilr.  Estcourt  to  state  which   of  these  two  ligures  is  erroneous,  as  1 
^tfaijachiellyasa  personal  explanation,  and  do  not  intend  to  discuss  the  matter  fi 


,^|^ 


QOASTiTATIVE    ESTIMATION    OF   ADULTEUANTS    IN   LAUD. 
By  H.  \V.  Welev. 
of  qualitative  analysis  has  rendered  it  posbible  for  the  skilled  analyst  at 
mt  time  to  detect  with  certainty  every  commercial  adulteration  of  lard.     It  is 
1^  true  that   Libotatory  adulterations  amounting  to  only  2  or  3  per  cent,  may 
'  e  quest  of  the  skilled  chemist ;  b;it  when  adulterations  are  made  for  commercial 
a  the  itniount  of  adulterant  added  is  always  in  sufiicient  ([uantitiee  to  render  its 
e  iletection  easy.     For  quantitative  purposes,  however,  the  matter  is  not  so 
determined.     For    practical   purposes  the  two  adulterants  which  are  used  in 
npouiid  lards  are  cotton  oil  and  the  steorines  derived  by  pressing  partially 
lard    or  tallow.     The  first  of  these  stearines  is  usually  called  prime  lard 
ad  tbo  second  oleo-stearine.     The  following  methods  have  been 
Ative  dctectiuii  of  these  aduUenmts. 


I 
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1.  TJie  amount  of  insoluble  residiie  obtained  upon  treating  tike  samples  unth  a  mixture 
of  ether  and  alcolid, — This  method,  as  was  shown  in  the  celebrated  trial  of  McGeoch, 
Everingham  k  Co.,  against  Fowler  Bros.,  in  Chicago,  was  wholly  unreliable,  and  it  may 
be  dismissed  from  the  category  of  useful  methods. 

2.  The  specific  gravity, — This  method  has  great  value,  and  may  be  relied  upon  to 
give  approximate  results. 

3.  Absorption  of  iodine, — This  method  would  be  an  excellent  one  for  determining 
the  amount  of  cotton  oil  added  to  a  lard,  provided  that  no  stearine  was  present ;  but  the 
careful  addition  of  cotton  oil  and  stearine  will  enable  the  mixer  to  make  a  lard  whose 
iodine  number  is  almost  identical  with  that  of  the  pure  article. 

4.  T/ie  rise  of  temperature  which  samples  undergo  wlien  rnixed  with  sulphuric  acid,— 
This  process,  devised  by  Maumen^,  may  give  valuable  information  in  regard  to  the 
quantity  of  adulterants  added.  Unfortunately,  however,  it  is  open  to  the  same  objec- 
tion as  lies  against  the  iodine  method,  viz.,  the  rise  of  temperature  with  the  stearine  is 
much  less  than  that  with  lard,  so  that  by  the  addition  of  stearine  and  cotton  oil  a 
mixture  can  be  made  in  which  the  rise  of  temperature  is  not  very  much  greater  than 
that  produced  by  lard  itself. 

5.  Melting  point  of  the  sa/mples. — ^This  method  is  of  but  little  practical  benefit  when 
taken  alone.  Mixtures  of  lard  and  cotton  oil  do  not  show  a  mean  melting  point  as  in- 
dicated by  theory.  Cotton  oil  melts  one  or  two  degrees  below  zero,  while  pure  lard 
melts  at  about  40^.  A  mixture  of  equal  quantities  of  these  two  substances  shows  a 
theoretical  melting  point  of  20^.  Such  a  mixture,  however,  will  melt  only  a  few 
degrees  below  the. fusing  point  of  pure  lard. 

6.  Refractive  index, — I  am  not  aware  that  the  refractive  index  has  been  used  as  a 
method  of  quantitatively  approximating  the  amounts  of  cotton  oil  and  stearine  added, 
and  I  propose  to  say  a  few  words  in  regard  to  its  value  in  this  respect.  Fourteen 
samples  of  lard,  known  to  be  pure  hog-grease,  examined  in  my  laboratory,  gave  the 
following  mean  data : — 


Refractive  index 


1-4G20 
62-48 
•9053 
41-5^ 
40-7^ 


Percentage  of  iodine  absorbed  . . 
Specific  gravity  at  35®  . . 
Hise  of  temperature  with  sulphuric  acid 
Melting  point    . . 

Eleven  samples  of  steam  lards  passed  by  the  Chicago  Board  of  Trade  gave  as  a  mean 
the  following  data : — 

Refractive  index            . .          . .           . .  . .          . .    1*4G23 

Percentage  of  iodine  absorbed  . .          . .  62*86 

Rise  of  temperature  with  sulphuric  acid  39*9® 

Specific  gravity  at  35®  . .                       . .  . .          . ,     "9055 

Melting  point    . .          . .           . .          . .  . .        37® 

Thirteen  samples  of  Armour's  mixed  lards  gave  the  following  data : — 

Refractive  index            . .                       . .  . .          . .    1  "4634 

Percentage  of  iodine  absorbed  . .  63*58 

Rise  of  temperature  with  sulphuric  acid  . .      46*5® 

Specific  gravity  at  35® 9060 

Melting  point    . .  40*6® 
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a  samples  of  P&irbank's  mixed  lards  gave  the  following  data : — 

Refractive  index  1-4651 

Pei-centage  oE  iodine  absorbed  .  . .  . .      85-31 

Rise  of  tempemturo  with  siilphuric  ai'i<l  ,  .  . .      ST'O" 

Specific  gra«tj"  at  •ij'^  . . 
Melting  point 
Ltteen  samples  of  purified  cotton  oil  gave  the  following  data  : — 

Refractive  index  1-4675 

Pei-centftge  of  iodine  absorbed  , .  . ,  . .  . .    106'84 

Ri>>e  of  temperature  with  eiilpliuric  acid 
Specific  gravity  at  ;i5"  . . 
ig  use  of  these  data,  we  reeich  the  following  results 
>etermined  by  the  rise  of  temperature  with  sulphuric  acid,  Fairbank's  lanla  c 
' '     "i  per  cent,  of  cotton  oil,  and  Armour's    11-30  per  cent.     Calculating  fro 
:tive  specific  gravities,  Fairbank's  lard  contained  45'Gr'  per  cent,  of  cotton  o 

II  per  cent.    Determined  by  the  iodine  absorption  alone,  Fairbank's  * 
2*20  per  cent.  c;otton  oil,  and  Armour's  3'6  per  cent.     As  determined  by  the 
tive  index,  Fairbank'n  lard  contained  5t)'3ti  per  cent,  cotton  oil,  and  Armour's  2D'45 
.•     The  unknown  quantity,  however,  is  the  effect  which  tlie  fiteariaee  employed 
a  the  data  given.     An  oleo-stearine  examined  in  my  laboratory  had  an  iodine 
1  of  IS  per  cent. ;  a  prime  lard  stearine  an  iodine  absorption  of  44  per  cent. 
noi«  tli*n  twice  as  much  of  the  oleo-stearine  could  be  iised  as  of  the  lard  stearine 
it  perceptibly  infiuencing  the  percentage  of  iodine  absorption.    The  specific  gravity 
l&rd  stearine  used  was  about  the  same  as  that  of  the  lard,  viz.,  'OOO ;  although  a 
ntunber  of  determinations  might  show  a  lower  specific  gravity. 
%e  refractive  index   of  one  sample  of  oleo-stearine  calculated  at  25^  was  1*4040. 
I  formulating  any  rule  in  regard  to  the  matter  I  readily  admit  that  a  much  larger 
r  of  samples  of  stearine  should    be  examined,  and  their  refractive  indices  deter- 
I  think,  however,  it  will  appear  finally  that  both  the  specific  gravities  of  the 
B  employed,  and  the  refractive  indices  will  be  found  not  to  vary  greatly  from  the 
B  for  pure  lard  ;  the  specific  gravities  being  somewhat  lower.     It  is  seen  by  the 
nsult   that  the  approximate  quantity  of  cotton  oil  in  lard,  as  indicated  by  the 
tiv«  index,  is  much   nearer  the  true  proportion  for  the  Fairbank  and  Armour 
B  than  that  given  by  any  of  the  other  methods  employed.     For  instance,  let  us 
ft  that  the  Fairbank  samples  wei-e  composed  of  G(i  pet  cent,  cotton  oil,  20  per  cent. 
rd,  luid  '_'U  per  cent,  lard  stearine ;  the  quantity  of  iodine  absorbed  by  such  a  lard 
be  U  follows  ; — 

60  X  107  =  G42fl 
20  X  62  =  1240 
20  X  44  -  8S0 
100  parts  =  8540 
Iodine  absorption  theoretical  . .  . .  85'40  per  cent. 

Actual  iodine  number  obtained  by  analysis  85-31        „ 

Llie  above  theoretical  calculation  the  amount  of  cotton  oil  added 

which  as  indicated   by  the   refractive  index  was  jG'30  per  cent.,  by  the 

5  per  cent.,  and  by  the  rise  of  temperature  with   sulphuric  acid 


J 


n  data  for  the  [ourteen  aaiuplos  of  pure  laid 
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In  the  case  of  Armour's  lard  take  the  following : — 

iDp^redients, 
Per  Cent. 

Pure  lard  70      x 

Cotton  oil  . .  . .  20      X 

Oleo-stearine  10      x 


Iodine 

Nambor. 

Total. 

G2      = 

4340 

107      = 

2140 

18      = 

180 

100  =      66C0 

Theoretical  iodine  numl)3r  66  60  per  cent. 

Actual  iodine  number        . .  . .  G.3*58       „ 

Let  us  suppose  again  that  the  compound  was  made  with  prime  lard  stearine,  in 

which  case  we  have  the  following  computation  : — 

Infprcdients,      Iodine 
Per  Cent.      Number.  Total. 

Pure  lard  70      x        62      =      4.340 

Cotton  oil  15      X      107      =--      1605 

Lard  stoarine     ..  ..  15      x       44      =        660 


100  =     C605 

Theoretical  iodine  number  . .  66  05  per  cent. 

Actual  iodine  number        . .  . .  63*58        ,, 

From  the  above  computations  the  value  of  the  refractive  index  in  determining 
approximately  the  respective  quantities  of  cotton  oil  and  stearine  in  mixed  lards  Ib 
apparent.  It  is  true  that  in  individual  cases  the  variation  might  be  very  modi 
greater  than  indicated  above,  but  as  an  expression  of  the  mean  result  it  appears  to  me 
that  the  refractive  index  is  fully  as  valuable  if  not  more  so  than  the  specific  gravity  in 
the  quantitative  determination  of  mixed  lards. 

I  propose  to  push  this  investigation  somewhat  farther  by  more  extensive  exami- 
nations of  the  specific  gravities  and  refractive  indices  of  lard,  oleo-stearine,  prime  steam 
lard,  and  mixed  lards. 

The  refractive  index  of  pure  water  at  25°  as  indicated  by  the  instrument  employed 
(Abbe's  large  model)  was  1*3300,  When  the  index  of  water  at  the  above  temperature 
is  taken  at  1*3330,  *0030  should  be  added  to  the  numbdrs  given  in  the  above  paper. 


ON  SOURCES  OF  ERROR  IN  DETERMINATION  OF  NITROGEN  BY  SODA- 
LIME,  AND  MEANS  FOR  AVOIDING  THEM. 

By  W.  O.  Atwater. 

{Contirvuedfrom  page  59.) 

From  these  results,  as  well  as  from  consideration  of  what  is  known  of  dissociatioii 
in  general,  it  is  evidently  impossible  to  predicate  anything  definite  regarding  the  amoant 
of  decomposition  that  would  take  place  at  a  given  temperature  in  a  glass  tube  oontain- 
ing  soda-lime  and  such  a  complex  mixture  of  gases  as  occur  in  an  ordinary  combustion.  I 
regret  the  lack  of  facilities  which  prevented  determinations  of  the  temperature  at  which 
the  combustions  in  these  experiments  were  made ;  but  so  far  as  one  can  judge  from 
observation^  I  should  say  that  what  I  have  here  designated  as  "  medium  heat "  or 
'*  usual  heat,''  namely,  that  in  which  the  combustion  tube  is  dull  red  and  the  soda-lime 
yellowish,  is  about  that  at  which  combustions  are  very  commonly  made  in  the  laboratoriee 
where  I  am  acquainted. 
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^H  Frehn  nnd  Uomberger  have  reported  observations  whicb  imply  large  losses  of 
^Kjiec  by  oxidation  in  soda-lime  combuslioDS.  When  sugar  was  burned  in  the  tube 
^Bcpel  the  air  before  the  combustion  and  to  sweep  out  the  ammonia  ofterwardi^,  eon. 
^^■nbly  more  ammonia  was  obtained  than  where  thiit  precaution  wob  omitted,  and  the 
^Htt«nt  oxidation  by  the  air  present  in  the  tube  at  the  be^nning  was  greater  than 
^^■from  the  air  used  in  the  aspiration  at  the  end.  But  the  esperimenta  were  made 
^^B  ammoDium  salts,  and  where  no  sugar  was  used  there  was  apparently  no  gas  to 
^Hb  out  the  air  and  prevent  its  oxygen  from  acting  on  the  ammonia.  In  ordinary 
^^■tOBtion  of  nitrogenous  materials  large  quantities  of  gases  are  produced,  and  in  the 
^Hrimeota  I  have  just  described  oxalic  acid  was  used,  which  naturally  drove  out  the 

^H  Oa  tlie  other  hand,  numerous  analysts  find  that  with  proper  precautions  there  is 
^Hm  from  oxidation.  In  our  work  we  have  taken  pains  to  have  the  tubes  well  filled 
^K  soda-lime  and  substance  so  an  to  leave  only  very  little  open  space  for  air,  and  to 
^^ft  tlw  antci'ior  layer  of  soda-lime  before  applying  the  heat  to  the  mixture  of  soda. 
^^m  and  substance,  thus  expelling  n  large  part  of  the  air  in  advance,  and  have  been 
^Hful  not  to  aspirate  with  air  until  after  puttini;  out  the  flames,  so  that  the  contents  of 
^Hhibe  have  bei-ome  somewhat  cooled  before  the  air  has  been  admitted.  In  how  far 
^^kton  of  these  precautions  may  explain  the  apparent  oxidation  elsewhere  observed, 
^^P  ooucae,  cannot  say.  Naturally  there  would  be  the  less  danger  of  loss  the  mora  the 
^^B  removed  by  diluting  gases  before  heating.  But  considerable  experience  has  left 
^^kith  the  very  strong  impression  that  with  the  precautions  I  have  suggested  there 
^^B  be  very  little  fear  of  oxidation.  This  must  be  especially  true  where,  as  in  ordinary 
^^baations,  large  amotiats  of  hydrocarbons  are  present  to  combine  with  the  osygen. 
^H  Hakris  has  shown  that  oxidation  may  take  place,  but  his  experiments  were  made 
^^■r  conditions  especially  arranged  to  insure  admixture  of  air  with  ammonia  at  a  high 
^^mratore.* 

^V  Prehn  and  Hornberger  have  also  experimented  upon  the  effect  of  different  degrees 
^^■cat  on  t)ie  ammonia  in  determinations  with  ammonium  salts  and  potassium  ferro. 
^^ude.  They  find,  at  what  they  call  ordinary  heat  or  dull  redness,  no  considerable 
^^■ktioDS  of  dissociation,  but  on  heating  to  bright  redness  they  found  with  tubes 
^^W)  cm.  and  the  anterior  layer  of  sada-lime  15  cm.  long,  considerable,  and  M-ith  tubes 
^^K  cm.  and  the  anterior  layer  30-40  cm.  still  more  indication  of  the  dissociation  of 
^^■otiiA.  Their  results  thus  agree  with  those  above  given,  except  that  they  get  more 
^^Boation  with  the  high  heat  in  the  long  than  in  the  short  tubes.  This  they  very 
^^k»bly  explain  by  the  fact  that  the  ammonia  in  the  long  tulles  hod  more  time  to 
^^■ristoi  From  nhiah  I  infor  that  the  gases  were  caused  to  pass  more  slowly  than  was 
^Heaae  in  our  work. 
^V  Uakris  also  tested  the  dissociation  of  ammonia  by  passing  a  slow  current  of  gas 

wraagh  a  tube  7l)  cm.  long  filled  witli  pieces  of  soda-Ume  and  heated  to  bright  redness, 
'i  -lalysia  of  the  gases  coming  from  the  tuba  showed  a  very  considerable  amount  of  disso* 

-tiitioa.     But,  as  Oruber  has  observed,  the   case   here  was  diffi^rent  from  that  in  an 
f  combustion,  in  that  a  large  amount  of  ammonia  was  exposed  for  a  long  time  to 
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a  high  heat  and  without  any  considerahle  amount  of  diluting  gas,  whereas  in  ordinaiy 
comhustion  there  is  less  free  space  in  the  tube,  and  that  largely  filled  with  other  gases, 
so  that  the  ammonia  is  rapidly  swept  away,  and  furtheimore  the  diluting  gases  an 
largely  hydrocarbons  which  would  naturally  furnish  nascent  hydrogen  to  regenerate  dis- 
sociated ammonia. 

My  results  above  detailed  accord  very  exactly  with  those  of  G  ruber  and  of  Johnson 
and  Jenkins  above  cited,  who  found  no  indications  of  loss  by  dissociation.  But  it  is 
evident  that  both  the  complete  transformation  of  nitrogen  into  ammonia,  and  the  loss 
of  ammonia,  depend  largely  upon  the  manipulation.  Thus  Kissling  gets  very  good 
results  with  an  anterior  layer  35  cm.  long,  and  evident  loss  of  nitrogen  when  the  anterior 
layer  is  only  from  7  to  10  cm.  long,  the  combustion  being  carried  on  slowly.* 

The  experiments  described  by  Mr.  Ball  and  myself  in  a  previous  article  bear  upon 
the  questions  of  dissociation  of  ammonia  and  of  incomplete  ammonification  of  nitrogen 
of  distillation  products.  They  were  made  with  casein,  the  conditions  being  varied  so  iS 
to  allow  in  some  cases  very  little,  and  in  others  considerable  opportunity  for  the  ammonia 
formed  to  be  dissociated.  The  results,  given  in  detail  in  the  article  referred  to,  are 
more  concisely  set  forth  in  Table  IV. 

{To  he  continued.) 


EEPORT  OF  RECENT  RESEARCHES  AND  IMPROVEMENTS  IN 

ANALYTICAL  PROCESSES. 

Estimation  of  Glycerin  in  the  Commercial  Article.  F.  Filsinoer.  Zeiteckrf. 
Angew  Chemie^  No,  1, 1889. — The  acetin  process  recommended  by  Benedict  and  Cantor  (see 
Analyst,  1888)  gives  good  results  with  the  purer  kinds  of  glycerin,  but  is  unreliable 
for  the  titration  of  samples  got  from  soap  leys,  as  these  retain  impurities  which  aflect 
the  process.  Better  results  would  no  doubt  be  obtained  if  the  impurities  were  first  got 
rid  of,  but  this  would  involve  dilution,  and  the  process  only  works  with  fairly  concen- 
trated samples.  L.  db  E. 

Test  for  Antifebrin  in  Phenacetin.  M.  J.  Schroder.  NederL  Tydsehr.  t 
Pharmaciey  etc.  January,  1889. —  Phenacetin,  when  taken  internally,  ynUi 
phenetidin  and  para  amido  phenol,  both  harmless  bodies,  whilst  antifebrin  yieUi 
aniline,  which  is  decidedly  poisonous.  It  is  therefore  of  importance  to  test  for  the 
presence  of  antifebrin  in  phenacetin.  The  author  founi  the  best  test  to  be  Plugge^s 
reagent,  which  consists  of  a  solution  of  mercurous  nitrate  with  a  little  nitrous  add. 
'5  grm.  of  the  sample  is  boiled  in  a  test-tube  with  8  c.c.  of  water,  allowed  to  cod, 
and  filtered  off  from  the  re-crystallized  phenacetin.  The  filtrate  is  boiled  with  a 
little  potassium  nitrite  and  dilute  nitric  acid,  then  mixed  with  some  of  Plugge's 
reagent,  and  again  boiled.  If  no  red  colour  is  got,  the  sample  may  be  considered  as 
practically  pure ;  at  all  events,  there  cannot  be  more  than  2  per  cent,  of  antifebrin. 

Ii.   DE   K. 

*  Ztechr.  anal.  Chem.  24,  1885,  448. 
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Salictlatb.  L.  van  Itallie.  Nederl.  Ti/dnAr.  v.  Pliamiade, 
1889,— The  author  tests  the  salt  by  indneratiBg  the  compound,  moistening 
li  with  nitric  acid,  and  finally  igniting  the  residue,  which  ehould  be  not  less  than 
'  eent.  A  commercial  sample  only  yielded  1 6  per  cent.  The  author  estimated  the 
I  o{  aoluhility  of  this  salt  in  various  fluids.  One  part  dissolves  in  25-2  parts  of 
at  16^  C.  One  part  of  the  anhydrous  salt  dissolves  in  36  parts  of  ether  of  725 
,  at  16*'  0.,  and  in  150  parts  of  chloroform  of  IWfl  sp.  gr.  at  15"  C.  One  part 
■lit  dissolves  in  35  parts  of  spirits  of  wine,  sp.  gr.  6194  at  15°  C.  In  petroleum 
it  is  quite  insoluble.  L.  de  K. 

lIoDtFicATioN  OP  Kjeldabl's  Nitrogen  pROCBsa.  J.  W.  GtJKNiKo.  Xederl. 
hr.  V,  Pharmaoie,  etc.,  February,  1889. ^The  author  operates  as  follows  ;  One  part  of 
lum  salpbat«  b  fused  with  two  parts  of  sulphuric  acid.  This  mixture  gets  semi- 
n  the  cold,  but  it  i-eadily  melts,  and  may  then  be  treated  like  a  fluid.  About  one 
De  of  the  substance  to  be  analysed  is  put  into  a  300  c.c.  Sask  with  round  bottom 
lort  neck.  If  liquids  such  as  milk  or  beer  have  to  be  tested,  a  suitable  quantity 
first  be  evaporated  to  dryness  id  the  flask  itself.  About  30  c.c.  of  the  acid  mixture 
iw  added,  and  the  whole  heated  with  a  Bunsen  burner.  At  first  strong  frothing 
and  white  fumes  escape,  consisting  chiefly  of  water  vapour.  To  prevent  loss  of 
I  acid,  the  neck  of  the  flask  is  now  fitted  with  a  funnel,  which  is  then  covered  with 
sfa-glafls.  This  simple  arrangement  will  now  cause  the  acid  to  condense  and  run 
into  the  flask.  The  operation  is  finished  when  the  acid  looks  colourless,  which  will 
nerally  the  case  after  about  an  hour.  After  cooling,  the  ammonia  is  now  estimated 
I*].  The  author  prefers  the  standardising  of  the  volumetric  acid  by  the  iodine  and 
n  hyposulphite  method.  The  test  analyses  are  very  satisfactory.  Uric  add 
d  33'3  per  cent,  of  nitrogen,  theory  requiring  33'33  per  cent.  Aniline  oxalate 
d  10  per  cent.,  theory  requiring  101  per  cent.  L.  de  K, 

Ilssat  op  Cahbolic  Acid.  L,  de  Koninch.  Zcifsehr/.  angeio  Cltemie,  No.  5. — 
otbor,  in  reply  to  Mr.  Williams,  still  believes  the  salt  test  to  be  a  good  one,  both 
e  Hquefled  acid  of  the  li.P.  and  hydrated  cresylic  acid.  If  the  acid  contains  much 
I,  it  cannot  be  in  the  hydrated  state,  but  a  little  uncombined  water  may  be  shown 
B  benEol  test,  which,  however,  is  not  meant  to  be  used  for  the  purer  forms  of  the 
The  percentage  of  tar  oils  is  best  estimated  by  agitatiDg  the  i^ample  with  four 
its  volume  of  10  per  cent,  soda  ley  if  necessary,  with  addition  of  a  fixed  quantity 
nsol.  Williams'  process  for  the  estimation  of  free  acid  in  carbolic  powders  is  no 
•  ft  nost  excellent  one,  but  the  author  fails  to  see  in  what  essential  particular  tt 
I  from  the  one  published  in  the  A?ialyst,  vol.  icit.,  by  Dr.  Muter  and  himself.  To 
tonte  and  purposes  it  is  just  the  same,  though  perhaps  not  quite  so  accurate, 
|e  not  performed  in  specially  constructed  apparatus.  W.  H.  D. 

lBOISIMo  Fkbmanoanatb.     R.  Jaiiode.     ZeiUchr  /.  an^ew  C'hemie,  No.  4,  S'J. 
lyanalyBtA  still  prefer  to  standardise  their  permanganate  with  pianoforte  wire,  but 
always  is  to  exclude  the  air  after  the  iron  has  dissolved.  The  author  operates 
I'he  iron  is  dissolved  in  boiling  acid  in  a  flask,  which  is  closed  by  a  cork, 
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through  which  goes  a  doubly-bont  tube,  the  end  of  which  is  made  to  dip  into  a  beaker 
containing  a  solution  of  sodium  bicarbonate.  When  solution  is  complete  and  the  liquid 
allowed  to  cool,  the  soda  solution  finds  its  way  into  the  flask,  but  no  sooner  have  a  few 
drops  got  in,  than  an  evolution  of  carbonic  add  gas  setting  in  drives  the  fluid  back. 

L.  OB  K. 

CORRESPONDENCE. 

IThe  Editor  is  not  in  any  way  renponnble  for  opinions  expressed  hy  his  correspondents,} 

To  the  Editor  of  the  Analyst. 

Sib, — In  the  namber  of  the  Analyst  for  February  last,  there  is  a  report  of  a  paper  by  Mr. 
Rowland  Williams  on  the  "  Determination  of  Citric  Acid  in  Lemon  Juice,**  brought  before  the  Sodetj 
of  Pablic  Analysts,  *'  to  promote,**  as  Mr.  Williams  said,  **  a  discussion  among  the  members.**  I  siumld 
have  been  glad  to  have  taken  part  in  such  a  discussion,  had  there  been  one,  if  Bfr.  Williams  had,  in 
pursuance  of  his  object,  kindly  informed  me  that  his  paper  was  to  be  read,  and  that  the  greater  part 
of  it  had  reference  to  what  he  interpreted  as  being  my  method  of  "  Bstimating  Citric  Acid  in  Concen- 
trated Lemon  Juice,"  and  in  condemning  the  use  of  a  solution  of  an  alkaline  carbonate  for  the  titntion. 
If  Mr.  Williams  had  informed  me  some  months  ago,  when  he  asked  for  some  information,  that  my  Toiy 
general  reply  was  to  form  the  foundation  of  a  paper  to  be  read  before  the  Society,  I  might  hsfe 
described  to  him  the  precautions  necessary  to  be  observed  in  sufficient  detail  to  have  saved  him  from 
being  misled  into  the  belief  that  there  is  any  objection  to  the  use  of  alkaline  carbonate  for  the 
purpose,  or  of  running  the  risk  of  misleading  others,  beyond  a  litUe  more  time  being  required  for  the 
experiment  than  is  necessary  when  caustic  alkali  is  employed.  There  is  absolutely  no  inaocnni^ 
involved  in  use  of  alkaline  carbonate,  with  litmus  as  an  indicator,  when  the  proper  conditions  an 
appreciated  and  observed. 

I  have  no  kind  of  intention  of  taking  up  the  space  of  the  journal  with  a  critidBm  of  Mr. 
Williams*  paper  as  a  whole,  but  I  cannot  help  expressing  my  surprise  at  the  figures  given  in  the  two 
tables  which  accompany  it. 

In  the  first  of  these  are  given  comparative  results  of  the  analyses  of  six  samples  by  the  oaoBtio 
method  and  by  alkaline  carbonate,  showing,  according  to  Mr.  Williams,  that  the  carbonate  givM 
uniformly  and  exactly  one  ounce  of  citric  acid  more  in  a  gallon  than  the  caustic  solution. 

The  only  possible  explanation  of  there  being  difference  at  all,  is  that  there  was  interferenoe  by 
carbonic  acid  retained  in  the  solution ;  but  if  Mr.  Williams  allowed  carbonic  acid  to  remain  duiiig 
the  final  testing,  how  is  it  there  is  anything  like  agreement  in  the  results  and  that  the  diffeiencei 
are  almost  constant? 

In  the  second  table  the  results  of  the  analyses  of  seven  samples  of  pure  citric  acid  by  the  two 
solutions  are  given,  and  the  same  astonishingly  uniform  differences  are  shown. 

I  cannot  think  Mr.  Williams  means  to  suggest  that  the  alkali  in  an  alkaline  carbonate  has  lea 
saturating  power  for  citric  acid  than  it  has  as  it  exists  in  the  caustic  condition,  and  yet  this  seems  to 
be  the  omy  possible  inference  to  be  drawn  from  the  tables  themselves.  My  explanation,  of  oonrBO,  ii 
that  these  differences  are  really  errors  of  manipulation. 

I  do  not  think  I  should  have  taken  up  the  space  of  the  journal  with  this  letter  if  I  not  lately 
found  that  Mr.  Williams'  paper  has  been  distributed  widely  in  pamphlet  form  amongst  manufactorers 
and  dealers  commercially  interested  in  the  sale  of  lemon  juice,  of  whom  some,  at  all  events,  are  not  te 
a  position  to  estimate  correctly  the  value  of  Mr.  Williains*  criticism  of  what  he  believes  to  be  my 
method  of  analysis,  but  which.  In  fact,  is  only  his  mode  of  employing  it.  At  the  meeting  at  which  the 
paper  was  read,  there  seems  to  have  been  no  discussion,  Mr.  Allen  only  expressing  what  appears  to  mfii 
to  say  the  least  of  it,  a  very  hasty  "  regret**  that  '*  cheniistB  of  repute **  should  adopt  an  alkaline  car- 
bonate with  litmus  as  an  indicator  for  the  purpose  under  discusdon.  Now,  in  reply  to  Mr.  WilUams 
and  to  Mr.  Allen,  I  should  have  thought  it  might  have  been  assumed  hj  the  Society  of  Public  Analysts 
that  chemists  of  repute,  who  had  b^n  engaged  in  a  special  analysis  for  five-and-twenty  years,  had 
carefully  examined  and  tested  every  process  that  had  been  suggested,  and  under  their  sense  of 
responsibility,  and  as  the  result  of  thdr  long  experience,  had  adopted  the  process,  which  in  thdr 
hands  gave  the  most  reliable  returns  under  all  circumstances.  Many  hundreds  of  analyses  have  been 
made  in  my  laboratory  with  caustic  and  with  alkaline  carbonate  solution  side  by  dde,  and  obeenr^ 
ing  the  precautions  necessary  in  each  case,  I,  unlike  Mr.  Williams,  obtain  identical  results,  and  I  protest 
as  strongly  as  possible  against  the  inferences  to  be  drawn  from  Mr.  Williams*  tables,  as  being  opposed 
to  all  my  experience.  There  are  reasons  whv  sodium  or  potassium  carbonates  are  frequently  to  be 
preferred.  After  removal  of  the  carbonic  acid  with  properly  prepared  litmus  paper  of  the  proper  tint, 
there  is  absolutely  no  objection  to  their  use.  As  a  matter  of  net,  I  do  not  thmk  Bfr.  Williams  finds  it 
easy  to  obtain  caustic  alkali  free  from  carbonate. — I  am,  sir,  yours  truly, 
39,  Lime  Street,  London,  B.C.,  O.  H.  Ufton. 

26th  March,  1889. 
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I,  and  he  was  sure  they  would  all 
i  allusion  to  the  same  subject. 


n  of  Water  on  Lead  Pipes,"  by  j 


PROCEEDINGS  OF  THE  SOCIETY  O?  PITBLIO  ANALYSTS.  J 

L  meeting  of  the  Society  was  held  on  the  lOth  ult.  at  Burlington  House.       ^M 
e  minutee  of  the  previous  meeting  were  read  and  confirmed.  ■ 

1  tfae  ballot  papers  being  opened,  it  was  annouticiid  that  the  following  gentleman 
a  elected  m  a  member  :— Mr.  W.  J.  Dibdin,  F.I.C.,  F.C.S.,  London. 

0  Fkbsisent  said  that  it  was  only  fitting  he  should  refer  to  the  recent  death  of 
levreul,  who  was  an  bon.  member  of  their  Society.  Some  years  ago  he  had 
a  a  lett«r  wishing  the  Society  every  s 
a  lues.     Mr.  Allen  also  made  some  remarks  ii 

B  following  papers  were  read  and  discussed  : — 
"  Contributions  to  the  Study  of  the  Actio 
:.  AJleD. 

*•  Iodine  Absorption  of  Butter  Fat,"  by  Kowland  Williams 

"'Pure'  Chemicals,"  by  Bertram  Blount. 

"  Some  Experiments  on  the  Soap  Test,"  by  Dr.  E.  Waller. 

Mxt  meetiDg  of  the  Society  will  be  held  at  Burlington  House  on  Wedneadj 

Ayinst. 

NOTES    ON    LACTOSE. 
Br    E.    W.    T.    Jones,    F.I.C. 

{Head  al  l/ie  Meeting,  March  1883.) 
'  twelve    months    ago  I  carefully  puriSed    some    milk-sugar,    and  subsequently 
le  very  nice  crystals,  which  after   draining,  etc.,  were  finally  dried  tu  vacuo 
The  following  notes  of  the  results  obtained  with  them  I  have  every  con- 

1  publishing,  and  although  I  do  not  propose  to  give  all  the  experiments  in  detail, 
B  may  be  taken  as  very  carefully  fixed  by  repeated  eiperiments. 

I.  (exactly)  of  the  crystals  (  =475  grms.  anhydrous  lactose)  were  put  into  a 
0  ex.  Baaik,  about  80  cc.  distilled  water  added,  and  solution  ejected  by  heating 
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in  boiling  water  for  twenty  minutes  to  half  an  hour.    The  next  day  the  flask  was  filled 

np  at  60^  F.  to  exactly  100  c.c.     Thus  I  avoided  bi-rotation. 

The  sp.  gr.  at  60^  F.  of  such  a  solution  is  1018-6,  hence  at  this  concentration  U» 

divisor  for  sp.  gr.  above  1,000  to  get  grms.  per  100  c.c.  of 

Ci,H„Ojj  is  3-91 

andCiaHaOii  +  OHa  is  3-72 

Using  a  Soleil-Ventzke-Scheibler  polariscope,  I   find    at    this   concentration  the 

sp.  rot.  pr.  for 

CijHaOu  =  60-5[a]j  =  64-6[a]„ 

Ci3H„0„  +  0Ha  =  57-6  „  =  619  „ 

Cupric  reducing  power  with  Fehling  solution,  using  not  less  than  30  c.c.  (diluted  with 

two  volumes  of  water)  for  0*1  grm.  lactose,  heated  in  vessel  surrounded  by  bailing  water 

for  fifteen  minutes  (O'Sullivan's  method). 

CuO  X  0-6723  «  CiaH^On 

CuO  X  0-6024  =  CuHaOn  +  OH, 

I  weigh  as  CuO,  t.e.,  I  convert  the  Cu^O  into  CuO  by  ignition  in  a  porcelain  crucible 
— ^the  whole  secret  of  sure  complete  oxidation  being  to  use  at  first  a  very  small  flame  to 
jtut  char  and  destroy  the  filter  paper,  after  which  more  heat  may  be  applied  and  fiial 
ignition  over  the  blow-pipe  resorted  to — proceeding  thus  the  CuO  does  not  cohere^  and 
there  is  not  the  slightest  risk  about  not  obtaining  full  oxidation  by  ignition  akme— 
duplicates  should  not,  and  generally  do  not,  in  my  hands,  difler  more  than  a  milligram. 

Action  of  citric  add. — I  have  corroborated  that  lactose  is  not  affected  opticallyi  nof 
in  cupric  reducing  power,  by  this  add,  when  proceeding  as  follows,  whilst  cane-sugar  k 
completely  inverted  under  such  circumstances.  Crystallised  dtric  add  is  added  at  the  rate 
of  1*6  grms.  per  100  c.c.  of  solution.  Generally  I  take  60  c.c.  of  sugar  solution  and  add 
0*8  grm.  of  citric  acid,  and  heat  in  100  c.c.  flask  in  boiling  water  for  thirty  minutes, 
and  then  make  up  to  within  half  a  grm.  of  the  original  weight.  During  the  heating  a 
little  more  loss  in  volume  occurs  by  evaporation  than  the  increase  caused  by  the  dtrie 
add.  The  weight  of  the  flask,  solution  and  add  being  taken  before  heating,  and  after 
wards  made  with  distilled  water  to  within  1  grm.  for  1  *6  grm.  dtric  add,  or  within  hall 
a  gramme  for  0*8  grm.  dtric  add,  exactly  the  same  volume  is  obtained  after  treatment 
with  add  as  before,  and,  therefore,  if  only  lactose  is  present,  the  polarisoopic  readings 
will  be  the  same. 

The  proportion  of  dtric  add  recommended  increases  the  bulk  of  the  solution  lib, 
viz.,  1*6  grms.  dtric  add  to  100  c.c.  makes  it  101  c.c,  and  0-8  grm.  to  60  makes  it 
60*6  c.c,  hence  we  arrive  at  the  proper  allowance  for  adjusting  the  solution  to  the 
original  volume. 

I  have  said  that  cane  sugar  is  completely  inverted,  and  may  I  be  pardoned  for 
mentioning  here  that  although  the  real  sp.  rot.  pr.  of  invert  sugar  is,  23'76[a]ji  i^ 
calculated  on  the  increased  molecule  of  the  original  cane-sugar,  if  calculated  on  the  cans- 
sugar,  as  generally  will  be  the  case  in  practical  work,  26*0  must  be  used. 

Crystals  of  lactose  do  not  lose  their  water  of  crystallisation  by  twenty-four  houn^ 
heating  in  a  water  oven,  but  if  the  crystals  be  just  dissolved  in  water  and  evaporated 
overawater  bath  to  dryness,  and  then  drjed  in  tl^e  water  oyi^n  f or  a  f ew  hoursy  a&liydioqs 


\ 
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latant,  whie^^^ 


ia  obtained  ;  bat  tlie  drying  must  bs  continued  till  tlie  vreigbt  is  conetant,  whii 

elowly  if  the  reaidue  is  thick.  It  has  been  stated  that  our  residues  cuntainijig 
after  dryiog  in  the  water  oven  contain  this  body  in  the  bydrated  state,  bat  this 
it«,  if  drying  is  conducted  till  constant  weight  occurs. 

3810  grms.  of  the  crystals  after  drying  for  twenty-four  hours  in  the  water  oven, 
>d  2S80G,  practically  no  loss. 

'€$'2^  gria.  crystals  just  dissolved  by  addition  of  distilled  water,  then  evaporated 
Less,  after  drying  four  or  live  hours  in  the  water  oven,  became  constant  at 
grm.  against  O'GIST,  the  correct  amount  of  anhydrous  lactose  corresponding  to 
«tal9  taken, 
la  (jiiite  needless  for  me  to  point  out  the  practical  application  of  these  results 
Knalyses  as  those  of  condensed  milk,  etc,,  etc. 


PUEING   MATTER    (ARSENICAL)  USED  FOR  COLOURING  CANDLl 
It  W.  F.  Lowe,  F.I.C,  F.O.8.,  Associate  of  the  Rotal  School  ov  Mines. 
{Read  at  tite  Meeting,  Marc/t,  1889.) 
tbv  use  of  dangerous  mineral  colours  for  colouring  tinned  and   bottled   fruitSi 
etc.,  has  been  pretty  nearly  stamped  oat,  their  use  for  colouring  wax 
appears  to  have  been  overlooked.     The  danger  of  using  them  for  such  a  purpose 
Kcntly  been  brought  to  my  notice,  and  a  brief  description  may  be  of  interest  to  the 
ben  ot  our  Society. 

A  children's  party  was  given  by  a  gentleman  in  the  district  for  which  I  am  Public 
It,  and  a  Christmas-tree  with  a  large  number  of  small  coloured  candles  was  the 
pal  attraction.  On  tbe  day  following  the  party  about  twenty  per  cent,  of  the 
10  who  had  been  present,  and  also  several  grown-up  persons,  suffered  from  symptoms 
itant  poisoning.  At  first  it  was  naturally  supposed  that  something  in  the  food 
■aed  the  mischief ;  but  on  making  inquiries  the  gentleman  found  that  some  of 
attacked  had  taken  nothing  to  eat  or  drink  in  the  house,  but  had  been 
t  at  the  Christmas-tree,  so  that  it  could  not  possibly  be  the  food.  Hia  suspicions 
iD  on  the  green  candles  which  had  been  used  for  lighting  the  tree,  and  as  he  had  had 
gical  training,  he  examined  one  of  the  green  candles  himself,  and  found  traces  of 
!  in  it.  He  then  forwarded  the  remaiuder  to  me  for  examination,  and  I  found 
HO  OQOB  contuned  both  copper  and  arsenic,  evidently  having  been  coloured  with 
tha  arsenical  greens,  which  appeared  to  be  "  emerald  green." 

here  was  not  sufficient  material  to  estimate  with  any  accuracy  the  amount  present, 
was  able  to  separate  a  small  quantity  of  the  colouring  matter  itself  by  dissolving 
I  in  warm  ether.  It  is  well  to  note  that  at  first  it  appears  as  it  the  colouring 
bad  also  dissolved,  for  it  is  in  such  a  finely  divided  state  that  it  floats  about  in 
ar  some  time,  thus  giving  the  appearance  of  a  green  solution  ;  but  if  it  is  fill 
pad  to  stand  a  few  houni  it  ia  seen  that  it  is  merely  in  suspension. 
k-om  infonnatiou  I  have  obtained,  it  appears  to  be  a  common  practice 
aUer  oaudle  works  to  use  arsenical  greens  for  colouring  candles,  aa  they  are 
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use  than  the  aniline  green,  and  stand  the  action  of  light  so  much  better,  the  candki 
coloured  with  aniline  greens  having  a  tendency  to  fade  unless  kept  in  a  dark  place. 

The  quantity  employed,  I  am  informed,  is  from  ^  oz.  to  over  1  oz.  of  emerald  green 
to  28  lbs.  of  wax,  and  that  for  the  small  green  candles  about  1  oz.  to  28  lbs.  would  be 
employed.  At  this  rate  each  small  candle,  I  find,  would  contain  about  |  grain  of  colour- 
ing matter,  and  would  be  capable  of  yielding  about  ^  gr.  of  arsenious  anhydride  ;  so  that 
I  should  say  that  a  dozen  or  two  of  such  candles  burnt  in  a  room  of  moderate  mze  would 
be  capable  of  producing  very  serious  effects. 

Ked  candles  also  are  usually  coloured  with  an  injurious  mineral  colour,  at  least  for 
such  a  purpose,  for  vermilion  is  used,  and  a  red  candle  from  the  same  Christmas-tree,  I 
find  contains  vermilion,  but  I  believe  the  candles  used  were  chiefly  green  ones.  I 
intend  to  make  a  further  examination  of  the  matter,  and  I  hope  some  of  the  other 
members  will  do  the  same,  for  I  think  that  such  a  practice  should,  if  possible  be  stopped. 

Discussion. 

Mr.  Hebneb  said  that  about  twelve  yeai-s  ago  he  was  just  about  to  publish  a  note 
on  the  same  subject  when  he  found  that  Prof.  Church  had  already  drawn  attention  to 
the  matter. 

Mr.  Cassal  said  that  the  fact  of  arsenic  having  been  found  in  candles  was  not  nsw. 
Some  years  ago  the  question  had  been  brought  forward,  and  it  was  alleged  that  some 
people  had  been  actually  poisoned  by  arsenical  candles,  but  if  he  recollected  rightly  tbej 
were  white  candles,  not  coloured  ones.  The  subject  was  of  very  considerable  interest 
and  importance  from  a  hygienic  poiut  of  view.  The  statements  that  the  practice  wae 
being  stamped  out  he  could  not  agree  with.  Most  analysts  still  had  a  good  manj 
things  to  examine  for  the  presence  of  arsenic.  Some  years  ago,  at  the  time  of  the 
Health  Exhibition,  he  had  occasion  to  examine  a  number  of  articles  for  arsenical  and 
other  poisonous  pigments,  among  them  butterfly  nets,  coloured  balls,  and  various 
children's  toys,  arsenic  in  large  amount  being  frequently  found.  The  green  gauze  used 
for  nets  had  been  found  to  contain  arsenic. 

The  point  was  the  extreme  minuteness  of  the  quantity  by  which  the  injury  maj 
come  about.  It  would  be  a  good  case  to  help  Mr.  Dyer,  as  the  whole  chain  of  evidenoe 
was  complete. 

With  regard  to  the  use  of  arsenious  acid  in  candles,  he  understood  it  was  used  to 
give  the  burning  wick  the  turn ;  and  if  that  were  so,  he  was  surprised  some  evil  efkA 
had  not  been  discovered. 

As  to  the  rash  mentioned,  that  was  quite  a  fact ;  he  had  heard  of  several  instances 
of  rash  being  produced  by  arsenical  pigments,  which  have  an  irritating  eflect  on  the  skin. 

The  whole  matter  was  very  interesting  to  him  from  a  medical  as  well  as  chemical 
point  of  view,  with  the  experience  he  had  had. 

Mr.  Allen  said  that  the  paper  just  read  showed  the  desirability  of  extending  the 
Sale  of  Food  and  Drugs  Act.  Public  analysts  ought  to  have  under  their  care  all  sudi 
articles  as  arsenical  wall-papers,  fabrics  of  candles,  besides  disinfecting  powders,  &c.  The 
subject  was  not  strictly  a  novel  one,  but  it  was  only  by  calling  attention  to  cases  whtdi 
came  within  their  own  experience  that  it  was  brought  home  to  them,  and  he  thought 
they  were  indebted  to  the  author  for  bringing  the  matter  forward.  He  might  remind 
them  of  the  historical  case  of  a  member  of  the  royal  family  of  Austria  who  wae 
practised  on  by  introducing  arsenic  into  the  candles  used  in  his  bedroom.  It  was  not 
fair  to  judge  of  the  poisonous  eflects  of  arsenical  paper  or  candles  from  the  amount  of 
arsenic  present,  for  the  flnely-divided  arsenious  oxide  would  be  so  distributed  through 
the  atmosphere  as  to  affect  the  system  far  more  strongly  than  if  an  equal  amount  had 
been  taken  into  the  stomach ;  in  fact,  the  effects  would  probably  be  more  pvoperiy 
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Bkrable  with  those  attending  the  breathing  of  arBeniuretted  hydrogen, 
■m  to  be  intensely  poisonous. 

k^He  ebould  like  to  know  what  became  of  the  copper  in  the  candles.  How  any 
Hft  conld  contain  a  measurable  or  weighable  amount  of  copper  which  did  not  go  into 
■n^  he  could  not  understand ;  in  fact,  if  he  had  had  to  analyse  such  a  candle,  he 
l|bt  he  should  have  burned  tbe  candle  and  condensed  the  arsenic  by  some  con- 
nee  Eimilar  to  that  for  estimating  aulpbur  in  coal  gas,  and  ehould  have  looked  in 
■Midle  end  for  the  whole  of  the  copper  which  had  been  previously  distributed 
■ighoiit  the  candle. 

nir.  Bernard  Dyer  said  he  would  be  glad  if  BIr.  Harvey  would  send  him  tbe 
^U  details  of  the  case.  It  might  be  known  to  members  that  this  question  of 
Hdus  colouring  matters,  not  only  applied  as  to  papers,  but  to  other  things,  had 
^kaken  up  at  various  times  by  various  societies,  but  more  especially  by  the  National 
^n  Society.  The  Society  of  Arts  had  previously  collected  evidence  and  made  a 
Ht,  bat  nothing  came  of  it.  The  National  Health  Society,  in  1883,  appointed  a 
^ktt«e  consisting  of  medical  men  and  chemists  to  draft  a  Bill  for  the  suppression  of 
Kle  of  arsenical  wall  paper,  on  the  same  lines  as  the  Acts  of  Parliament  in  operation 
Hb  Continent  and,  he  beheved,  also  in  America.  In  Germany,  he  beheved,  arsenical 
H<ma  made  and  exported  to  this  country,  but  it  could  not  be  sold  in  Germany.  In 
Hm  there  was  a  very  stringent  law  on  the  subject.  Tbe  great  difficulty  to  drafting 
H  vas  in  defining  the  word  "  arsenical."  After  considering  the  rjueation  for  some 
^nlr.  Carr,  Mr.  Hetscb,  and  Dr.  Bartlett  suggested  a  very  excellent  modification  of 
^■■nh  apparatus  which  seemed  to  meet  all  difficulties,  both  aa  to  testing  and  de&ntng 
^Beal  oolouni.  Dr.  Willougbby  was  at  tirst  secretary  of  the  committee,  and  was 
Hd«d  b;  himself  (Mr.  Dyer),  and  the  Bill  became  liDally  matured  during  his  (Mr. 
^b)  secretary  ship,  in  1883 ;  and  Dr.  Cameron  undertook  to  bring  tbe  matter  before 
^BoaBa  of  Commons,  But  the  Irish  question  came  up,  and  Dr.  Cameron  said  it 
H  be  perfectly  hopeless  to  bring  tbia  forward  then,  aa  it  would  certainly  be  opposed 
^B  large  trade  intei-eets,  and  as  he,  moreover,  was  very  busy  :  so  nothing  was  done, 
^Be  draft  Bill  was  still  on  the  shelf  awaiting  an  introducer  and  an  opportunity  of 
^■■Ction.  The  fact  remained  that  England  i»  almost  the  only  civiliEed  country 
H^ arsenic-dyed  wall  papers  were  allowed  to  be  sold. 

^Dne  of  the  great  difficulties  Dr.  Cameron  said  they  would  have  to  contend 
^■at,  as  large  trade  interests  were  involved,  and  there  would  be  much  oppositi 
H  Committee  would  be  doubtless  appointed,  and  that  Committee  would  aek  tbem  ft 
^kadic»l  evidence.  How,  the  Society  of  Arts  and  the  National  Health  Society  had 
^■mI  a  drawer  full  of  medical  evidence,  but  much  of  it  related  to  cases  where  the 
^B  *rAs  so  abundant  that,  on  wiping  tbe  paper  with  a  duster,  the  green  came  off  on 
^■ih,  and  much  more  to  c^^es  where  patients  being  out  of  health,  and  wall  pap  -t 
Hfoand  arsenical,  the  two  facts  were  assumed  to  be  cause  and  efiect  on  grounds 
H|  thaogh  very  strong,  did  not  aiTord  strictly  accurate  and  convincing  evidence. 
^UBf  felt  that,  before  the  matter  could  be  brought  forward  with  full  confidence, 
^Hionlil  strengthen  their  medical  evidence.  Any  strictly  authentic  cases  of  domestic 
^kog  from  arsenic  he  should  be  glad  to  receive  on  behalf  of  the  National  Health 
Uf,  that  he  might  hand  tbem  to  Mr,  Kenneth  Millican,  who  had  undertaken  the 
HBoo  and  ooUntion  of  medical  facts  on  the  question. 

Bftr.  CA5I4I.  said  that  general  practitioners  among  medical  men  who  bad  not  studied 
fta  were  not  hkely  to  give  specially  valuable  opinions  on  the  points  referred 
Bty  that  was  his  experience,  which  was  not  a  small  one.     iklr.  Cassal  mentioned 
Ut  a  lady  who  bud  been  wearing  a  bonnet  with  bronzed  leaves  in  it,  some  of 
Bfaanng  been  kept  in  cloee  contact  with  the  ekin.     The  leaves  cont&lufd  «, 
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quantity  of  arsenic,  and  the  lady  had  suffered  from  an  obetinate  skin  eruption  and  other 
arsenical  symptoms.  Another  lady  who  had  bought  some  coloured  "  Indian  "  muslin  at 
a  large  establishment  in  the  West  End,  and  worked  at  it  with  her  maid,  had  noticed 
that  both  of  them  were  beginning  to  suffer  from  inflammation  of  the  eyelids.  Hie 
muslin  was  brought  to  him  for  analysis,  and  he  found  large  quantities  of  arsenic.  The 
vendor  had  said  that  he  would  eat  all  the  arsenic  that  could  be  found  in  it,  and  he 
(Mr.  Cassal)  was  sorry  he  did  not  do  so.     The  sulphide  was  at  his  service. 

In  another  case  five  or  six  children  were  being  kept  in  a  room  with  a  large  fire  in 
it,  the  walls  being  covered  with  a  green  arsenical  paper.  The  symptoms  had  been  mis- 
taken for  those  of  a  violent  common  cold. 

Dr.  Muter  said  he  had  had  some  similar  Indian  muslin  sent  to  him,  and  he  also 
found  arsenic  in  it. 

Dr.  Habvey  stated  that  he  frequently  met  with  arsenical  wall  papers.  Only  on  the 
previous  day  a  case  was  brought  to  his  notice  of  serious  illness  traced  to  a  drab-ooloured 
bedroom  paper,  which  upon  analysis  was  found  to  contain  a  considerable  amount  d 
arsenic.  He  was  acquainted  with  numerous  other  cases  where  injury  appeared  to  have 
resulted  from  the  use  of  such  papers. 

Mr.  Adams  said  that  more  than  twenty  times  he  had  had  patients  suffering  from 
arsenical  poisoning.  It  was  a  common  result  that  the  eyelids  became  afifocted ;  they  hid 
a  peculiar  red  appearance  which  a  practical  oculist  at  onoe  knew  to  be  due  to  araenia 
He  had  a  case  quite  lately  showing  what  a  very  minute  amount  would  do  the  misdurf. 
Of  course,  in  the  case  of  the  candles  it  must  have  been  a  very  small  quantity  that  eadi 
person  could  have  breathed.  The  poisonous  efieoCi  of  arsenic  depended  in  a  measure  o& 
two  things — first,  the  idiosyncracies  of  the  person  (some  could  take  it  with  impunity 
whilst  others  are  injuriously  affected  by  the  smallest  amount),  and  secondly,  if  it  gets 
into  the  system  by  the  air  cells  of  the  lungs  it  is  absorbed  much  more  quickly  and 
injuriously.  A  lady  patient  of  his  had  some  fur  which  he  had  examined  and  found  to 
contain  arsenic.  She  wrote  to  him  about  it  on  the  previous  day  as  follows : — '<  I  an 
very  pleased  to  tell  you  anything  I  can  about  the  fur  you  found  contained  arsenio. 
Directly  I  began  to  wear  it  I  had  every  symptom  of  a  very  bad  cold  in  the  head,  and 
later  on  this  was  accompanied  by  sore  throat  and  diarrhoea.  Naturally  in  hot  rooms  I 
always  felt  worse."  The  lady  put  the  fur  on  one  side  and  at  once  recovered.  Wfan 
she  resumed  wearing  it,  all  the  symptoms  recommenced.  This  experience  was  repeated 
again  and  again  till  she  came  to  associate  the  symptoms  with  the  wearing  of  the  for, 
which  was  then  sent  to  him,  and  he  found  out  the  cause. 


THE  METHODS  FOR  DETERMINING  FAT  IN  MILK. 

By  Dr.  P.  Vieth,  F.C.S.,  F.I.C. 

(liecid  at   the  Meeting^   March^    1889.) 

On  looking  over  the  chemical  literature  of  the  last  decade,  we  find  that  much  attentioa 
has,  during  that  period,  been  paid  to  the  determination  of  fat  in  milk.  So  numerous 
are  the  methods  brought  out,  and  the  alterations  and  improvements  suggested,  that  it 
seems  to  me,  that  the  supply  far  exceeds  the  demand,  and  that  it  becomes  necessary  to 
classify  the  various  methods  in  divisions  and  subdivisions,  when  attempting  to  briefly 
review  them  in  anything  like  a  lucid  manner.  I  will  with  your  permission  try  to  do  lo 
in  the  remarks  which  I  am  going  to  make. 

I.  Methods  which  can  be  worked  outside  the  chemical  laboratory,  and  by  persons 
having  no  analytical  training. 

1.  Processes  confined  to  the  dairy. 


I  (a)  ContTol  apparatus  worked  in  coatiectioa  \rith  the  Danish  Centrifugal  Cream 
brstor.  Ko  chemicals  required.  The  tnUlt  samples  are  simply  subjected  to  centri- 
■1  force  in  suitable  vessels,  and  the  volume  of  cream  read  otf  This  volume  indicates 
karceotage  of  fat  sufficiently  near  for  all  practical  purposes. 

■  {b)  LactocriU,  worked  in  connection  with  Swedish  Cream  Separator.  The  milk  is 
■tsd  with  strong  acldei.  whereby  the  fat  is,  bo  to  speak,  Ret  free,  and  under  the  in- 
■we  of  centrifugal  force  unites,  so  that  its  vohioie  can  be  determined.  It  is  geaerdlly 
Ktted  that  results  thus  obtained  agree  vety  cloiiely  indeed  with  those  arrived  at  by 
fcnuniiig  the  fat  gravimetrically.  At  the  same  time  it  is  rather  curious  that  some 
kuDCintet«,  c.^.,  W.  Biyth,  compare  it  with  Adams' met  bod,  while  others — among 
b,  Soxhlet ^-compare  it  with  the  tatter's  method ;  both  parties  find  agreeing  results, 
BmHI  paper  and  plaster  method  do  not  give  resulle  agreeing  among  themselves.  It 
■Id  be  mentioned  that  a  smaller  machine  baa  been  constructed,  which  can  be  imed 
Be  Ikboratory  of  the  analyst,  although,  I  am  afraid,  the  prioe  will  not  facilitate  its 
bducUon. 

I  3.  Optical  Methods. — They  are  based  upon  the  assumption  that  the  opacity  oF  milk 
Hb  in  direct  relation  to  the  amount  of  fat  the  milk  contains.  Not  only  is  this 
BoaitioB  wrong,  but  the  test  is  aho  intluenced  by  a  number  of  uncontrollable  circum- 
Bee.  The  results  are,  therefore,  always  doubtful,  frequently  quite  fallacious.  Feser'a 
■Danpeis,  relatively  speaking,  the  I>est  of  all  the  optical  teste. 
B.  SoxhUe»  A  reoinslric  Proeeu.—  >lilk  is  mixed.with  potash  solution,  and  then  shaken 
K  ether.  The  ethereal  fat  solution  is  allowed  to  separate,  and  its  speci6c  gravity 
kiuoed.  A  table  gives  the  corresponding  percentage  of  fat.  The  results  may  be 
fcWod  ia  be  identical  with  those  arrived  at  by  extracting  milk  dried  up  on  plaster  of         i 

BA.  Crtrrumihr  and  Udnnann  shake  &  mixture  of  milk  and  potash  solution  with 
V.  After  complete  separation  they  allow  the  ether  to  evajiorate  and  measure  the 
Km  of  the  fat  left  behind.  I  do  not  think  these  methods  recommend  themselvee,  and 
■Dtfiod  that  they  have  been  taken  up. 

■  5  MofthaniVa  Ixitlobutyromel^r. — Milk  is  shaken  In  a  gauged  tuba  with  ether  to 
Brs  the  fat ;  shaking  la  continued  after  the  addition  of  alcohol,  and  the  tube  then 
fed  in  warm  water.  The  mixture  separates  Into  three  layers ;  the  volume  of  the 
fc  one.  containing  the  fat.  Is  read  oC  Every  one-tenth  c.c.  indicates  -2  per  cent,  of 
■d  addition  to  1-2  per  cent,  which  Is  kept  in  solution.  The  results  are  fairly  correct 
■■  majority  of  cases,  when  dealing  with  mOk  which  is  not  too  rich. 

■  6.  Short  hesAs  milk  with  strong  alkali  in  a  boiling  water-bath  for  tivo  hours, 
kpoMS  the  soap  by  the  addition  of  a  mixture  of  sulphuric  and  acetic  acid,  allows 
Bthoimted  ftitty  acids  to  rise,  and  determines  their  volume,  which  is  then  enlarged  in 
■nponjon  of  S7  to  100.  This  method  seems  to  be  rather  troublesome,  and  open  to 
ft  objections.     The  results  are  said  to  be  lower  than  those  obtained   by  Adams' 

KU.  Methods  which  must  be  considered  as  confined  to  the  chemical  laboratory,  ag^H 
fcuda  of  &IK  analyst.  ^^| 
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7.  Extracting  the  fat  from  the  residue  left  when  milk  ig  evaporated  without  ihe 
addition  of  an  inert  substance. 

(a)  No  care  is  taken  to  disintegrate  the  residue  (Wanklyn). 

(6)  Pains  are  taken  that  the  residue  should  be  in  a  readily  exhaustible  condition 
(Dr.  Jas.  Bell,  Carter  Bell). 

The  difficulty  of  completely  exhausting  such  milk  residues,  more  especially  if  the 
milk  is  poor  in  fat,  is  now  generally  recognised  and  the  methods  may  be  looked  at  as 
abandoned. 

8.  Muter  proposes  to  precipitate  the  casein  which  carries  down  the  fat  with  it ;  to 
wash  the  precipitate  first  with  water,  then  with  alcohol,  and  at  last  with  ether,  which  b 
collected  and  evaporated,  when  the  fat  is  left  behind. 

9.  Milk  is  dried  up  on  some  inert  substance  and  then  extracted.  The  substances 
suggested  are  glass  powder,  sea  sand,  plaster  of  Paris,  asbestos,  pumice  stone,  filter  and 
blotting  paper,  wood  fibre,  sponge ;  and  these  various  modifications  are  connected  with 
the  names  of  Abraham,  Adams,  Babcock,  Ckintter,  Johnstone,  Macfarlaue,  Soxhiet, 
Storch,  and  others.  This  group  certainly  contains  the  most  exact  methods  for  the  deter- 
mination of  fat  in  milk. 

10.  Morse  and  others  suggest  to  dry  milk  on  anhydrous  sulphate  of  copper,  extraet 
the  fat  by  means  of  light  petroleum,  saponify,  and  determine  the  quantity  of  alkali 
required  for  saponification.  I  find  only  one  account  of  experimenting  with  this  method, 
in  which  it  is  said  that  the  results  fall  below  those  arrived  at  by  using  Adams' 
method. 

11.  Roese  shakes  milk  first  with  alkali,  then  with  a  mixture  of  ether  and  light 
petroleum,  reads  off  the  volume  of  the  upper  layer  after  complete  separation,  and 
determines  in  an  aliquot  part  of  it  the  fat  gravimetrically.  An  allowance  is  made  for 
fat  retained  in  the  aqueous  layer. 

12.  W,  Schmid  first  heats  milk  with  strong  hydrochloric  acid,  after  cooling  shakes 
with  ether,  notes  the  volume  of  ethereal  layer,  and  ascertains  the  fat  in  an  aliquot 
part.  Determining  the  fat  in  an  aliquot  part  of  its  solution  appears  to  me  very  undesir- 
able, considering  that  one  has  to  deoJL^with  ether,  which  is  not  only  highly  volatile,  but 
the  volume  of  which  is  also  much  influenced  by  temperature ;  besides,  experimental 
errors  are  much  increased. 

This  is  a  rather  long  list  of  methods  for  the  determinaticn  of  fat  in  milk,  and 
still,  I  am  convinced,  it  is  very  incomplete,  containing  only  those  methods  which  have 
come  under  my  notice  and  impressed  themselves  on  my  memory.  Of  some  of  the 
methods  enumerated  there  exist  modifications  with  regard  to  the  chemicals  and 
apparatus  employed. 

Very  generally  acknowledged  as  standard  methods  are  Adams'  paper  and  Soxhlet's 
plaster  processes ;  the  indications  of  other  methods  which  do  not  give  direct  resalts  are 
compared  with  and  gauged  by  either  of  these  processes.  Methods  Uke  ihoee  of  Boeee 
and  Schmidt  can  claim  no  other  advantage  but  speed  combined  with  a  near  approach  to 
correctness.  Speed,  no  doubt,  is  a  valuable  item,  and  approaching  correctly  results  may 
sufiice  under  certain  circumstances,  but  certainly  not  with  regard  to  the  official  wofk  of 


.  rablic  Analyst.     He  ought  to  employ  the  moat  exact  methods  which  are  at  his  disposal. 
Afi  an  apology  for  the  deficiency  of  new  matter  in  the  foregoing  remarkH  I  ma^  say, 
hat  they  vrere  originutly  not  iotended  to  be  read  as  n  separate  paper,  but  meant  to  be 
»<ro  into  a  discussion  whicli,  however,  had  to  be  abandoned  tor  want  of  time. 
DiscrasiON. 
Mr.  Dver  suggested  that  calcined  gypsum  might  give  erroneous  results  by  causing 
>ht  aaponification  of  the  fat,  for  gypsum  usually  contained  some  carbonate  of  lime 
'i  became  caustic  on  calcination,  and  might  make  a  lime  soap. 

Dn,  McTER  noticed  that  Dr.  Vieth  had  referred  to  the  method  of  coagulating 
k  miUc  with  acetic  acid,  collecting  the  curd,  washing  the  same  first  with  water  and  then 
\  spirit,  and  finally  percolating  with  ether.  This  was  in  certain  cases  a  very  good 
|r  of  working  as  he  had  had  occasion  to  before  mention  to  the  society. 

Mb.  Hebker  said  it  would   be  very  interesting  to  get  a  full  catalogue  of  the 
rent  methods.     As  Dr.  Vieth  had   gone  so  far  perhaps  he  would  go  farther  and 
'■nmpleto  it. 

Pr.  VoELCKEit  corroborated  Mr.  Dyer,  and  said  that  only  last  week  he  had  such  a 
~tinple  of  gypsum  sent  to  him. 

Mr.  Allen  said  that  a  good  many  years  ago  the  late  Mr.  W.  W.  Stoddart,  of  Bristol, 

■  Inhibited  what  was  known  as  Horsley's  process  and  tube,  at  a  meeting  of  the  British 

i'ii.\rmaceutical  Conference,  and  alao  described  a  modified  method  by  which  the  test  was 

111  to  be  applicable   to  butter.     He,    Mr.  Allen,  was  very  much   interested  in  the 

t^jcription  given,  and  oonsequoutly  read  a  paper  on  the  same  subject  at  the  following 

dieting  of  the  conference,  in  which  he  eipreased  a  very  unfavourable  opinion  respecting 

Ui«  method.     As  a  matter  of  fact,  the  process  did  not  originate  with  Korsley,  but  had 

^^^  described  by  Marchand  many  years  previously.     The  whole  subject  had  gone  so 

^^kpletely  out  of  his  mind,  that  when   a  question  was  asked  |him  in  the  "  English 

^^ft^uuuc,"  as  to  the  nature  of  the  lacto-butgrometer,  which  was  simply  a  Marchand's  or 

^^■uk^L  tube,  he  said  he  had  never  heard  of  the  instrument.     Dr.  Vieth  thereupon 

^^^^^^Hjft  that  the  instrument  had  been  advertised  on  the  front  page  of  the  Analyst, 

^^^^^^B^  year  previously,  which  he  was  afraid  showed  that  advertisements  were  apt 

^^^^^Ined  on  some  people. 

^^■^DE-  Vm'H  in  reply  stud,  that  he  considered  plaster  of  Paris  when  employed  in  milk 
^^wysis,  nn  inert  substance  inasmuch  a.1  its  deeired  action  was  a  pui-ely  mechanical 
^^m,  Plast«r  of  Paris  was  alkaline,  but  they  must  remember  that  milk  was  not  neutral, 
^^H  displayed  besides  alkaline,  also  acid  reaction.  A  number  of  experiments  had  shown 
^^■1  that  the  acidity  of  milk,  was  in  excess  of  the  alkalinity  of  the  plaster  of  Paris 
^^pcb    be    used.       He   bad  no  difiiculty  in   getting  good    plaster    from    Hopkin   and 

^H  With  regard  to  the  method  of  extracting  the  caseine,  he  had  followed  that  himself 
^^B  gnat  many  instances,  extracting  the  precipitate  after  it  had  been  dried  in  the  air 
^Hh ;  hs  found  the  results  agreed  very  well  indeed  with  ihe  plaster  estiw:tion. 
^H  The  Marchand's  process  gave  very  fair  results  in  the  majority  of  csAes,  of  course, 
^^P  rasulCe  were  not  exact  enough  for  the  work  of  public  analysts ;  but,  for  instance,  in 
^B  Iiaod  of  a  farmer  who  wanted  to  pick  out  his  b^t  and  worst  cows,  it  gave  very  good 
^^blte  indeed.  Ha  had  made  thousands  of  determinations  ;  when  the  fat  was  within  the 
^^kti  of  S'per  cent,  and  3';>  per  cent,  the  results  agreed  very  closely.  When  dealing  with 
^Hhwr  milks,  the  r«3ulte  were  not  so  reliable.  He  would  never  recommend  the  process  for 
^^kiMB  of  public  analysts,  especially  at  the  pre^nt  day,  when  the  amount  of  fat  could  be 
^HpaUted  with  great  accuracy,  from  the  figures  for  specific  gravity  and  total  solids.  ^h 
^H  {Condution  of  l/i6  SocUli/'s  Proceedi/i'js.)  ^^M 


90 


THE  ANALYST. 


ON  SOURCES  OF  ERROR  IN  DETERMINATION  OF  NITROGEN  BY  SODA- 

LIME,  AND  MEANS  FOR  AVOIDING  THEM. 

By  W.  O.  Atwater. 
(CorUinTiecl  from  page  76.) 

Table  IV. 

Effects  of  long  heating  and  of  open  apace  in  tvhe  upon  amounts  of  nitrogen  obtained 
as  ammo7iia  from  casein  containing  12*43  per  cent,  of  nitrogen. 


NiTBOOBN  Lost. 

Conditions  of  Experiments. 

In  per  cent,  of  Weight 
of  Casein. 

In  per  cent,  of  Total 
Nitrogen. 

Maxi- 
mum. 

Mini- 
mum. 

Aver- 
age. 

Maxi- 

Mini- 
mum. 

Aver- 
age. 

No  channel,  long  heating  (2i  hours)     . . 

Channel^  |  hour 

Channel,  long  heating 

Channel,  long  heating,  high  heat 
Channel,  long  heating,  long  tuhe 

perct. 
0-47 
1-92 
2-95 

9-88 

perct. 
0-16 
0-05 
0-00 

9-29 

perct. 
0-35 
0-65 
0-68 
8-51 
9-58 

perct. 
3-8 
15-4 
23-7 

79-5 

perct. 
1-3 
0-4 
00 

74-7 

perct 

2-8 

5-2 

6-5 

68-5 

77-0 

When  the  tubes  were  closely  packed  so  as  to  insure  the  maximum  of  contact 
between  the  gases  produced  and  the  heated  soda-lime  (water-vapour  at  high  tempera- 
ture), and  the  combustion  was  conducted  at  a  moderate  heat  and  kept  within  the  usual 
time  of  about  three  quarters  of  an  hour,  the  full  amount  of  nitrogen,  12*43  per  cent,  of 
the  water-free  casein,  was  obtained  as  ammonia.  But  when  the  combustion  proceeded 
Tery  slowly  so  as  to  occupy  two  and  a  half  hours,  the  other  conditions  remaining  the 
same,  only  from  12*27  to  12*08  per  cent,  of  nitrogen  were  obtained  as  ammonia,  making 
a  loss  of  from  0*16  to  0*47  per  cent,  reckoned  on  the  weight  of  the  water-free  casein,  or 
from  1*3  to  3*8  per  cent,  of  the  total  nitrogen.  It  seems  reasonable  to  ascribe  this  loss 
to  dissociation  during  the  long  time  that  the  ammonia  was  exposed  to  the  heat,  though 
possibly  some  of  it  may  have  been  due  to  incomplete  ammonification  of  nitrogenous 
decomposition  products.  It  is  easy  to  understand  how  the  ammonia  passing  rapidly 
through  the  interstices  between  the  particles  of  soda-lime  in  the  closely  packed  tube,  in 
the  ordinary  analyses,  would  be  so  mixed  with  water-vapour  and  other  gases  that  the 
nitrogenous  distillation  products  would  be  completely  changed  to  ammonia,  and  in  the 
very  brief  exposure  to  heat  the  resultant  dissociation  would  be  too  small  to  be  noticeable. 
On  the  other  hand,  when  the  operation  extends  through  two  and  a  half  hours  instead 
of  three  quarters  of  an  hour,  it  would  seem  by  no  means  improbable  that  the  anterior 
layer  of  soda-lime  might,  before  the  end  of  this  long  period  during  which  it  is  kept  hot, 
cease  to  give  off  any  considerable  amount  of  water-vapour.  But  it  is  probably  this 
water-vapour  which  yields  the  hydrogen  to  form  ammonia  with  the  nitrogen  of  the 
volatile  distillation  products,  and  it  is  not  impossible  that  the  same  vapour  may  also 
tend  by  its  presence  to  prevent  dissociation  of  ammonia.  Add  the  fact  that,  when  the 
operation  goes  on  slowly,  the  time  of  sojourn  of  the  ammonia  in  the  heated  tube  is  of 
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0  relatiTelj  much  longer  than  the  increased  time  of  oombuetion  would  imply,  and 

a  loss  by  dissvciatioQ  and  incomplete  ammonification  is  easy  to  understand. 

When  a  channel  was  left  in  the  tube,  no  that  the  contact  between  distillation  pro- 

B  and  the  eoda-time  was  less  intimate,  the  loss  of  nitrogen  was  sti]l  greater.     When, 

1  the  channel,  the  combustion  occupied  only  three   quarters  of  an  hour,  this  loss 

i  from  04  per  cent,  to  15-4  per  cent,  of  the  total    nitrogen.     But  when  the  cora- 

■tion.  with  the  channel,  was  prolonged  to  two  and  a  half  hours,  the  loas  reached  in  one 

*  27  per  cent,  of  the  total  nitrogen.     This  increased  loss  would  seem  most  probably 

K  to  both   incomplete  ommonification  and  dissociation.     At  any  rate,  the  conditions 

rided  for  less  perfect  contact  between  soda-lime  and  substance ;  for  reduction  of  the 

iply  of  moisture  which  would  provide  hydrogen  for  ammonification  and  would  also 

tend  to  prevent  dissociation  ;  and  for  a  very  long  exposure  of  ammonia  to  heat. 

When,  with  channel  and  long  heating  at:  before,  the  temperature  of  combuetion 
icaa  raised  as  high  as  the  tubes  would  endure,  the  loss  was  very  much  greater,  and 
itnounted  to  68,5  per  cent,  of  the  total  nitrogen.  The  most  natural  explanation  of  this 
iTicreBsed  loss  ia  the  increased  dissociation  of  ammonia.  When  the  length  of  the  anterior 
...yer  of  soda-lime  was  inci-eased,  and  with  it,  conseijuently,  the  amount  of  open  space 
mside  the  tube,  the  loss  of  nitrogen  was  greater  still,  namely,  from  7.'>  to  7D  i>er  cent,  of 
the  whole. 

It  would,  of  course,  be  foolish  to  attempt  to  say  how  much  of  the  loss  in  these 
latter  <ases  waa'due  to  dissociation  and  how  much  to  incomplete  ammonification.  Such 
'iiiestioDsi.-anbe  answered  only  by  more  detailed  e.vperimeuts.  in  which  the  gases  produced 
liuuld  themselves  be  analysed.  But  it  does  seem  reasonably  safe  to  say  that  both  dis- 
-  -.iation  and  incomplete  ammonification  must  account  for  a  large  part,  if  not  all,  of  the 
orroK  here  observed,  and  that  there  is  great  danger  of  loss  in  these  ways  tmless  due 
precaotioDs  are  observed. 

To  conclude :  As  regards  loss  by  dissociation  and  oxidation,  the  facts  above  cited 
appear  to  warrant  the  inferences  that,  in  combustions  conducted  by  the  method  here 
Jatcribed,  in  which  (1)  the  tubes  were  so  closely  packed  with  soda-lime  as  to  leave  a 
Biimmiim  of  free  space  in^de,  ('!)  full  opportunity  was  provided  for  contact  between 
ilitftillation  products  and  soda-lime  (water-vapour  at  high  temperature)  by  the  anterior 
'  xyer  of  soda-lime  12  cm.  long  or  thereabouts,  which  was  well  heated  before  applying 
'  ie  Ueat  to  the  mixture  of  soda-lime  and  substance,  and  maintained  at  a  medium  heat 
liring  the  whole  opeiation,  and  (3)  the  o]jeration  was  completed  in  not  over  three 
quarters  of  an  hour  : 

1,  Provided  the  tube  and  contents  are  allowed  to  oool  slightly  before  aspirating 
(ribb  air,  there  need  \te  no  loss  by  oxidation. 

2.  At  a  temperature  eufiicient  to  heat  the  tube  only  to  dull  redness,  there  need  be 
00  considerable  loss  by  dissociation. 

■H.  Ammonia  may  be  dissociated  and  nitrogen  lost  by  either  very  high  heat,  or  hy 
condui-tiog  the  operation  so  slowly  as  to  leave  the  ammonia  exposed  for  a  long  time  to 
i  cat.  Very  likely  the  danger  of  long  exposure  is  heightened  by  lack  of  moisture  from 
lie  ant«Tior  layer  of  soda-lime  after  the  latter  has  been  heated  for  some  time. 

i.  A  vacant  space  in  the  lube  (channel  as  ordinarily  recommended)  may  involve 
'  rions  lo<t4.  This  loss  is  probably  due  to  both  incomplete  ammonification  of  distillation 
'  [-odnctii  and  to  dissociation  of  ammonia. 

The  danger  of  loss  of  ammoniii  from  rapid  flow  of  the  gases  througti  the  add 
'-'lutioD  in  the  bnlb-tabe  is  sometimes  assumed  to  he  considerable.  Musso,  for  instance, 
lys  gnmt  stress  upon  uniform  and  slow  evolution  of  gas,  and  prolongs  the  combustion 
!'  r  BervnU  hours,  the  main  purpose  seeming  to  be  to  insure  complete  absorption  of  the 
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ammonia  *  The  experiments  cited  by  Mr.  Hiiynes  in  a  previous  article  imply  that  the 
real  danger  from  this  source  is  very  small.  All  his  attempts  to  push  the  combustion 
fast  enough  to  force  ammonia  through  the  solution  were  ineffectual.  For  instance,  in  a 
combustion  of  sulphate  of  ammonia,  completed  in  12  minutes,  the  ammonia,  which  was 
sufficient  to  neuteralise  half  or  a  little  over  half  of  the  acid,  was  entirely  absorbed. 
The  volume  of  the  acid  solution  was  10  c.c. ;  it  was  contained  partly  in  the  bottom  bulb 
and  partly  in  the  outer  bulb  of  an  ordinary  Knop  and  Arendt  bulb  apparatus,  in 
accordance  with  our  usual  practice. 

Bearing  of  the  Results  upon  tlie  Interpretation  of  tJiose  obtained  by  other  Experimenien. 
The  DifficiUtie^  with  the  Soda-lime  Method  observed  by  Seegen  and  Nowack^  Mttsso^ 
and  others. 

Of  the  investigations  which  have  been  interpre!yed  as  casting  doubt  upon  the 
reliability  of  the  soda-lime  method,  those  of  Seegen  and  Nowack  have,  perhaps,  been  the 
most  frequently  quoted.  These  have  carried  great  weight  because  the  figures  obtained 
were  so  wide  of  the  truth  despite  the  evident  pains  taken  to  secure  accurate  results,  and 
because  similarly  bad  results  have  been  obtained  by  other  chemists.  The  apparently 
unavoidable  sources  of  serious  error  in  the  soda-lime  method  have  been  alleged  as  a 
ground  for  doubting  the  correctness  of  important  series  of  researches  in  which  the  soda- 
lime  method  has  been  used.  The  question  of  the  validity  of  this  doubt  is  a  very 
important  one. 

In  his  account  of  his  own  experiments  with  flesh,  Nowack  states  that  care  was 
taken  to  insure  uniform  development  of  gas,  and  the  tubes  were  kept  glowing  hot  for 
three  hours  ('^  die  Hohre  stets  durch  3  Stunden  gliihen  ").  In  the  report  of  their  joint 
experiments  with  animal  and  vegetable  protein  compounds,  albumin,  casein,  efyntonin, 
fl^,  gluten,  legumin,  Seegen  and  Nowack  state  that  they  employed  the  same  analytical 
methods  and  precautions  (''  die  Analysen  wurden  in  derselben  Weise  und  midt  denselben 
Cautelen  ausgef  iihrt,  die  •  .  .  ausf  uhrlich  erortert  sind  *')  as  were  employed  by  Nowack 
in  his  own  investigations  just  referred  to.  The  inference  is  that  their  combustions  were 
likewise  continued  through  a  long  time,  if  not  at  a  high  temperature.  Musso,  whose 
experiments  were  made  with  milk,  whey,  and  cheese,  says  his  combustions  lasted  hardly 
less  than  three  hours,  and  in  some  cases  they  were  prolonged  for  even  six  hours.  In 
the  work  of  Nowack,  of  Nowack  and  Seegen,  and  of  Musso,  the  figures  obtained  for 
nitrogen  were  very  small.  Taking  those  for  nitrogen  obtained  by  the  absolute  method 
as  the  standard,  the  loss  of  nitrogen  in  Nowack's  experiments  reached  20  per  cent.,  and 
even  more,  of  the  whole  nitrogen ;  in  those  of  Seegen  and  Nowack  the  loss  was  from 
1  to  20  per  cent.,  while  in  those  of  Musso  it  was  over  30  per  cent,  of  the  whole  nitrogen. 

On  the  other  hand,  Gruber,  who  in  reply  to  the  criticism  of  Seegen  and  Nowack 
upon  analyses  by  Yoit  and  others  in  Munich,  gives  very  satisfactory  results  obtained  in 
Yoit's  laboratory  with  protein  in  flesh«  never  allowed  more  than  half  an  hour  for  the 
combustions. 

The  experiments  cited  by  Mr.  Woods  and  myself  in  article  No.  lY.  of  this  series 
seem  to  us  to  give  satisfactory  assurance  of  the  reliability  of  soda-lime  determinations  of 
nitrogen  in  ordinary  protein  compounds  when  the  combustions  were  made  with  proper 
precautions.  Of  the  latter,  the  chief  seem  to  us  to  be  (1)  sufficiently  fine  pulverisation 
and  careful  mixture  of  the  substance  with  soda-lime ;  (2)  dose  packing  of  the  tube  and 
sufficiently  long  anterior  layer  of  soda-lime,  so  as  to  insure  sufficient  contact  between 
soda-lime  (heated  water  vapour)  and  distillation  products,  as  well  as  to  avoid  too  long 
sojourn  of  ammonia  in  the  heated  tube ;  and  (3)  maintaining  the  anterior  layer  at  a 
moderate  heat  during  the  whole  time  of  combustion,  which  should  not  be  too  protracted, 
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^^B^^Hwra.  Beegen  and  Nowack  do  nob  state  whether  they  left  a  channel  in  their 
"  (nhos  or  not;  but  it  is  evident  that  the  conditions  of  their  work  were  such  as  to  favour 
luoomplete  decomposition  of  the  nitrogenous  substance,  imperfect  ammonification  of 
volatile  decomposition  products,  and  dissociation  of  ammonia.  Prof.  Beiegan  reports  a 
nitrogenous  reaidue  in  the  tube  after  the  cumbiiBtions,  and  Dr.  Nowack  found  the  acid 
"olution  in  the  nitrogen  bulbs  so  highly  coloured  as  to  interfere  with  titration  with 
litmus  solution.  The  combustion  was  prolonged  for  three  hours,  and  during  part  of  this 
time  at  a  very  high  heat.  The  determinations  of  Musa  were  conducted  very  slowly,  in 
•ome  cases  even  more  so  than  those  of  Seegen  and  Nowack,  and  the  results  obtained 
were  likewise  very  low.  Mr.  Ball  and  I  found  that  either  leaving  a  channel  in  the 
tube,  or  high  beating,  or  prolonging  the  combuation  to  two  and  a  half  hours,  involved 
large  loes  of  nitrogen,  the  loss  with  these  conditions  combined  amounting,  in  some  cases, 
to  two  thirds  or  three  foui-ths  of  the  whole  nitrogen. 

It  would  seem,  therefore,  that  we  have  here  cases  of  a  kind  not  unfrequent  in 
etientific  research,  in  wiiicb  the  very  eSort  to  secure  correct  and  reliable  results  involves 
grievaos  error. 

I  lay  especial  stress  upon  this  matter  because  of  the  use  that  has  been  made  of 
S««igen  and  Nowack's  results  to  discredit  the  soda-lime  method  in  general,  and  par- 
ru.'ularly  to  throw  doubt  upon  the  work  of  Voit  and  others  in  the  Physiological 
L'tbor&tory  at  Munich,  in  which  this  method  has  been  employed  in  the  study  of  the 
I'ludamentA]  problems  of  nutrition.  It  was  my  fortune  some  time  since,  while  working 
in  that  laboratory,  U>  be  permitted  to  observe  very  closely  the  ways  in  which  deter- 
minations of  nitrogen  by  soda-lime  are  there  conducted.  Although  the  eSbrt  to  insure 
close  packing  of  the  tubes  was  perhaps  less  than  in  the  experiments  above  detailed,  and 
I  which  the  conclusions  here  given  are  ba^d,  yet  on  the  whole  the  details  of 
nipnlatJon  as  I  observed  them  were  such  as  would,  with  the  experience  in  this 
iarj,  lead  one  to  expect  correct  resiilts. 
Altlioiigh  the  results  of  experiments  by  Gruber  and  others  in  the  Munich  labora- 
Ti  ftad  accumulated  experience  elsewhere,  make  any  vindication  of  its  work  superfluous, 
f  I  trust  thciie  statements,  in  connection  with  an  explanation  oC  the  error  into  which 
D  and  Nowack  have  unwittingly  fallen,  may,  in  the  interests  of  science,  not  seem 
^  of  place. 

The  experience  of  other  chemists,  as  well  as  that  in  this  laboratory,  of  which  part 

t  in  these  pages,  leaves  me  ivitb  the  decided  belief  that  the  Scylla  and 

^IxJis  of  the  soda-lime  determination  are  incomplete  ammoniScation  of  nitrogenous 

latjon  products  and  dissociation  of  ammonia.     The  other  difficulties  are,  in  general, 

f  to  overcome.    They  may  all  be  prevented,  in  ordinary  animal  and  vegetable  protein 

■poanda,  by  the   precautions  above  en utn crated.     But  in  alkaloids  and  alhed  com- 

me  amines,  and  amido  and  B«o-com pounds,  loss  by  incomplete  ammoni- 

ms  very  difficult  to  avoid. 

'  servations  I  bare  had  occasion  to  make,  as  well  as  printed  accounts  of  the 

P^ollawed  in  diiFerent  laboratories,  have  given  me  the  decided  impreseioa  that 

t  common  difficulties  are  loose  packing  of  the  combustion  tube  so  as  to  leave  a 

IumI,  insufficient  anterior  layer  of  soda-time,  and   too  high   or  too  long-continued 

ITm  Boda-lime  method  is  beset  with  dangers,  and  requires  great  care  to  avoid  them. 
Tiideed,  aft«r  the  experience  in  this  laboratory,  covering  a  period  of  several  years  and 
ineloding  some  thousands  of  nitrogen  determinations,  if  I  were  going  to  undertAka 
•gain  a  series  of  analyses  like  those  for  which  these  studies  were  made,  and  the  details 
of  tbe  irork  were  to  be  placed  in  the  hands  of  an  analyst,  however  expert,  who  had  not 
bMO  tliioagh  some  such  experience  as  that  above  described,  I  should  feel  under  the 
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necessity  of  asking  him  to  do  a  considerable  amount  of  preliminary  work,  including 
comparison  of  results  by  the  soda-lime  with  other  methods,  before  I  could  feel  sure  of 
his  results.     A  case  in  point  may  be  worth  mentioning. 

After  most  of  the  above  detailed  experiments  had  been  made  and  we  had  the  method  in 
such  control  that  we  were  wont  to  say  jocosely  that  from  a  given  protein  compound  we 
could  obtain  the  whole  or  any  desired  fraction  of  the  nitrogen  as  ammonia,  at  will,  a 
gentleman  of  no  little  experience,  and  who  afterwards  proved  himself  a  skilful  and 
efficient  analyst,  came  to  our  laboratory  as  assistant.  We  placed  a  number  of  sub- 
stances, mostly  animal  tissues,  in  his  hands  for  nitrogen  determinations  by  the  soda-lime 
method,  instructing  him  in  the  details  of  the  process,  and  going  through  a  number  of 
determinations  with  him.  He  was  very  confident  that  he  could  secure  perfectly  reliable 
results  and  at  the  same  time  make  the  determinations  with  considerable  rapidity.  After  a 
list  of  substances  had  been  analysed,  I  looked  over  his  figures,  and  was  somewhat  surprised 
at  the  variations  in  the  duplicate  determinations,  which,  in  some  cases,  as  I  now  recall, 
reached  nearly  0*2  per  cent.  This  led  me  to  question  their  accuracy.  Mr.  Woods,  by 
whom  most  of  the  nitrogen  determinations  of  this  investigation  have  been  made,  repeated 
the  analyses  and  found  in  almost  every  case  a  considerably  higher  percentage  of  nitrogen, 
so  that  the  whole  work  had  to  be  repeated.  The  most  plausible  explanation  of  the 
errors  seemed  to  be  that  the  determinations  in  question  were  made  rather  hurriedly, 
and  either  because  the  nitrogenous  material  was  not  well  enough  mixed  with  the  soda- 
lime,  or  from  too  loose  packing  of  the  tube,  some  of  the  nitrogenous  distillation  products 
were  incompletely  ammonified,  and  thus  escaped  detection  in  the  titration  subsequent  to 
combustion. 

At  the  same  time  I  must  repeat  what  I  have  already  said,  that  our  experience 
leads  me  to  place  the  greatest  confidence  in  the  soda-lime  method  for  the  determination 
of  nitrogen  in  ordinary  protein  compounds,  provided  the  work  be  conducted  with  the 
precautions  here  insisted  upon. 

The  perfection  to  which  KjeldahUs  method  has  lately  been  brought,  and  its  accuracy, 
convenience,  and  inexpensiveness,  have  led  to  its  use  in  this  as  in  many  other  laboratories. 
Our  experience  leads  us  to  decidedly  prefer  it  ta  the  soda-lime  method,  though  we  find  it 
advantageous  to  use  both,  making  one  check  the  other.  But  the  danger  of  incomplete 
ammonification  of  some  classes  of  compounds,  e.g,^  alkaloids,  makes  us  feel  it  necessary 
to  control  both  by  the  absolute  method  for  all  classes  of  substances,  except  those  for 
which  they  have  been  most  thoroughly  tested. 

Summary. 

The  experimental  and  other  considerations  presented  in  this  and  the  previous 
articles  on  the  determination  of  nitrogen  by  soda-lime,  may  be  conveniently  summarised, 
after  first  recalling  the  probable  reaction  by  which  the  nitrogen  is  changed  to  ammonia, 
and  the  principal  sources  of  error  in  the  operation. 

1.  It  seems  decidedly  probable  that  the  change  of  nitrogen  to  ammonia  is  effected  by 
union,  at  high  temperature,  with  water  vapour  yielded  by  the  soda-lime  (or  slaked  lime  in 
case  the  latter  is  used).  It  is  essential  that  the  contact  between  nitrogenous  distillation 
products  and  water  vapour  be  sufficient,  and  not  at  too  high  or  too  low  temperature  to 
insure  conversion  of  all  the  nitrogen  to  ammonia,  and  that  the  ammonia  be  not  dissociated 
or  oxidised.  The  main  objects,  then,  are  to  secure  complete  ammonification  and  to  avoid 
dissociation  and  oxidation. 

2.  The  chief  difficulty  in  the  way  of  complete  ammonification  of  protein  compounds 
appears  to  be  'the  formation  of  gases  which  do  not  readily  yield  their  nitrogen  to  be 
vnited  with  iL  e  hydrogen  of  the  water  vapour.  With  certain  other  classes  of  nitrogmoas 
ipomidB^  as  leucine  and  its  congeners,  alkaloids,  amines,  and  amido  and  aso-oompounds, 
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fficulty  is  greater,  and  Bometimee  apparently  inauperable.     The  tendency  of  prote 
Kinds  to  l>e  decompoeed  by  heat  and  other  agencies  into  leucine,  amines,  etc,,  appea 
in  the  difficulty  frequently  Found  in  getting  all  their  nitrogen  into  the  f 
h  by  heating  with  Btida-liine.     The  evident  means  to  secure  complete  tti 
last  be  sulScient  contact  with  soda-lime  at  proper  temperature. 
.  The  danger  of  dissociation  oi  ammoniti  evidently  increases  with  increase  of  t 

B  and  time  of  exposure,  and  in  probably  diminished  by  presence  of  water  vapo 
her  diluting  gasee.     It  this  be  so,  the  danger  will  be  avoided  by  measurably  r 
ttioa  at  not  too  high  heat,  and  by  keeping  the  ammonia  in  contact  with  saSic 
n  from  the  soda-lime  until  it  leaves  the  heated  tube. 

.  Ijeaving  out  of  account  substances  such  as  nitrates,  nitro-compounds,  etc.,  'n 
m  is  imperfectly  converted  into  ammonia  by  soda- lime,  even  in  the  presence  of  oi 
r,  ajid  ftseuming  palpable  errors  of  manipulation,  to  be  avoided,  such  as  (a)  loose  p 
IS  plug,  which  would  allow  particles  of  soda-lime  to  be  swept  into  the  acid  b 
ftt  at  anterior  end  of  the  tube,  so  low  aa  to  permit  ammonia  to  be  retained  with 
e  about  the  cork,  or  so  high  as  to  cbar  the  cork  and  give  rise  to  acid  or  alkaline 
Ition  products  ;  (c)  use  of  soda-lime  containing  nitrates  or  nitrites,  which  may,  ac- 
g  to  drcumstanceti,  either  furnish  nitrogen  to  be  transformed  into  ammonia,  or 
1  to  burn  the  ammonia  formed  from  the  nitrogen  of  the  substance  ;  (d)  use  of  dis- 
wMen  containing  ammonia  for  rinsing  the  acid  bulb ;  (c)  imperfectly-cleaned  or 
Bctly-calibrated  burettes  ;  the  principal  sources  of  error  above  discaseed  involve^ 
f  nitrogen,  and  may  be  recapitulated  thus  : 
.  Lose  from  imperfect  ammoniScation  of  the  nitrogenous  substance,  due  to  :■ 
.  Incomplete  decomposition  of  the  substance,  part  of  the  nitrogen  being,  fra 
lew  of  the  particles  of  the  sul^atance,  imperfect  mi^ng  with  the  soda-lime,  insuA 
Iteat,  or  other  cause,  left  behind  in  the  charred  residue. 

h.  Change  of  nitrogen  into  compounds  other  than  ammonia,  either  such  as 
1  in  the  tube,  ?.y.,  cyanogen  ;  or  volatile  distillation  products  which  escape  a 
Q  and  pass  through  the  acid  solution  uuabsorbed,  or,  if  absorbed,   are  not 
determined  by  the  titration  or  other  means  used  to  iind  the  amount   of   nitrogi 
i  solution. 

E.  Escape  of  nitrogen  in  the  free  state. 
I.  Loss  of  ammonia  through  :— 
.   Dissociation  at  high  heat  In  the  combustion  tube. 

.  Oxidation  by  air  present  in  the  tube  before,  or  introduced  in  aspirating  to  i 
UBOoia  after,  the  combustion. 

.  Neutralisation  by  arid  products,  e.g.,  of  sugar,  where  the  latter  is  used  in  I 
sdon. 

.  Incomplete  absorption  by  the  add  solution. 

.  Complete  decomposition  of  the  sutistance  has,  in  our  experience,  been  i 
1  hj  pulverisation  fine  enough  for  it  to  pass  through  a  of  seive  of  1  mm.  aperturafl 
;gh  mixing  with  soda-lime ;  avoiding  the  shaking  by  which  the  particles  gather 
p  ol  tbe  Bods'lime  ;  and  beating  to  low  redness. 

B.  With  BulEcient  soda-lime,  not  too  dry,  we  have  foand  no  reason  to  fear  the  fop? 
of  cyanides,  nor  have  we  been  able  to  obtain  any  indication  of  the  escape  of  free 
B  when  tbe  operation  is  properly  conducted,  althougb  it  might,  perhaps,  occur  by 
»  o{  ftinmonia  if  there  were  nitrites  or  nitrates  present,  or  if  aspiration  with  air 
Joe  while  the  tube  and  contents  are  hot.  Turning  off  tbe  flame  before  aspirating 
our  experience,  sufficed  to  avoid  oxidation  by  air.  At  least,  if  ammo&ia  has  been 
1,  tbe  quantity  has  been  too  Email  to  be  detected. 
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7.  When  sugar  is  used,  acid  products  may  be  formed  in  quantities  large  enough  to 
impair  the  accuracy  of  the  determinations.  With  ordinary  animal  and  vegetable  pro- 
tein compounds,  provided  enough  soda-lime  is  employed,  the  use  of  hydrogen  or  sugar, 
or  other  substances  for  supplying  gases,  either  to  expel  air,  or  to  yield  nascent  hydrogen 
to  form  ammonia  with  the  nitrogen,  or  to  dilute  the  ammonia  and  prevent  dissociation, 
or  to  wash  out  the  ammonia,  appears  to  be  unnecessary.  The  danger  of  loss  by  incom- 
plete absorption  of  the  ammonia  by  the  acid  solution  appears  to  be  very  small  indeed, 
even  when  the  development  of  gases  is  very  rapid,  provided  sufficient  acid  solution  be 
used. 

{To  he  continued.) 


CORRESPONDENCE. 

[TJie  Editor  is  7iot  in  any  way  respoimhle  for  opinioihs  expressed  by  Its  correspondents.] 

To  tlia  Editor  of  the  Analyst. 

ABNORMAL   BUTTERS:    A   REPLY  TO    MR.  ESTCOURTS    PAPER    IN 

"THE  ANALYST,"  MARCH,  1889. 

Sir, — Mr.  Estcourt  appears  to  have  had  two  objects  in  view  in  his  paper  on  "  Ab- 
normal Butter,"  viz.  :  (1)  to  show  that  Mr.  Allen  failed  to  prove  the  existence  of  genuine 
butter  of  an  abnormal  composition,  and  (2)  to  defend  the  conclusion  drawn  from  his 
analysis  of  a  sample  of  butter  from  Wigan. 

As  to  the  first  point,  Mr.  Allen  has  already  answered.  So  many  cases  of  abnormal 
butters  have  been  found  of  late,  that  had  Mr.  Allen  not  brought  the  subject  before  the 
Society,  some  other  analyst  would  surely  have  done  it  by  this  time. 

On  the  second  point,  I  may  explain  why  at  the  time  I  considered  the  question  of  the 
Wigan  butter  to  be  one  of  abnormal  butter,  but  shall  at  once  admit  that — as  far  as  Mr. 
Estcourt  is  concerned — I  was  mistaken.  Had  Mr.  Estcourt  been  more  willing  to  dis- 
cuss the  matter  at  an  earlier  stage,  the  whole  case  would  probably  have  received  quite 
a  different  treatment. 

Some  butter  was  sampled  at  Wigan  last  summer  and  pronounced  to  be  adulterated. 
Mr.  Estcourt,  who  analysed  the  sample  for  the  defendant,  certified  it  to  be  ''a  sample  of 
margarine,"  '*  having  regard  both  to  its  specific  gravity  and  the  very  low  per  centage  of 
soluble  fatty  acids."     This  is  the  sample  No.  402  of  Mr.  Estcourt's  paper. 

Some  samples  of  butter  were  taken  at  the  dairy  from  which  this  butter  No.  402 
was  believed  to  have  come.     These  were  marked  "  G  "  and  "  N." 

Some  of  these  samples  G  and  N  were  sent  to  Mr.  Estcourt,  who  wrote  of  them, 
"  The  specific  gravity  of  both  is  lower  than  that  of  any  genuine  butter  I  have  yet 
analysed.  The  soluble  fatty  acids  are  also  not  present  in  such  a  per  centage  as  to  indi- 
cate a  genuine  butter."  From  the  figures  in  his  paper  on  "  Abnormal  Butters,"  it 
appears  that  he  found  No.  402,  G  and  N,  almost  identical  in  their  composition. 

Professor  Stein  found  those  samples,  G  and  N,  to  yield  about  24  c.c.  by  the  Reichert- 
Wollny  process,  and  a  small  sample  of  butter-fat  sent  him  from  the  agent  of  the  shipper 
of  the  Wigan  butter,  who  had  obtained  it  from  Mr.  Estcourt  as  the  remainder  of  sample 
402,  yielded  the  same  amount  of  volatile  acid,  viz.,  24  c  c. 

The  two  analysts  were  therefore  agreed  upon  the  very  dose  similarity  between 
these  three  samples.  I  shall  not  enter  into  any  discussion  as  to  the  supposed  genuine 
nature  of  sample  G ;  it  is  not  to  the  point  here.  I  merely  wish  to  deny  ever  to  have 
written  about  '*  the  supervision  of  the  milking "  from  which  samples  G  and  N  were 


^Kained,  I  only  note  that  both  analysts  found  the  Wigao  butter  and  aamples  G  and 
^^Bvfiry  amilar ;  of  Q  and  N  samples  exist  still  in  the  original  packing  and  with  un- 
^ftken  seals. 

^B  The  genuine  nature  of  a  butter-fat  yielding  24'  c.c.  by  R.-W.  may  well  be 
^^hstioDed,  as  Hucb  butter-fat  in  of  rare  occurrence,  which  fact  has  made  Professor  Stein 
^^Bte  it  *'  aboormal."  He  did  at  first  question  the  genuineness  of  the  butter  from  the 
^^py  in  question,  but  having  learnt  the  hietory  of  sample  G  he — rightly  or  wrongly — 
^^BTod  his  opinion,  and  pronounced  this  butt«r  genuine  but  abnormal,  and  having  found 
^^m  flunple  of  butter-fat,  said  to  be  the  remainder  of  Estcourt's  sample  402,  to  be  very 
^^blar  to  sample  G,  he  concluded  that  abnormal  butter  of  this  composition  was  not  known 
^K^tr.  Eetcourt.*  Having  at  the  time  no  knowledge  of  the  actual  resulle  of  Mr.  E^tcourt's 
^^blysea,  I  concurred  in  Professor  Stein's  view,  and  I  concluded  that  a  demonstration 
^Htbe  exists Dce  of  genuine  butter  of  this  composition,  taken  with  sufficient  guarantee, 
^Bnld  BufGce  to  show  that  the  analysis  of  the  Wigan  butter  (402)  was  not  sufficient 
^Hiof  of  its  adulteration.     I  do  not  yet  see   how  we  could  have   come   to  a  different 

^H  Uy  first  step  was  then  to  write  to  Mr.  Ejtcourt  (on  Sept.  ISth),  asking  him  for  the 
^^■tioulars  of  Lis  analyses  of  the  samples,  mentioning  that  the  Wigan  ca£e  was  "  likely 
^Htbrow  some  new  light  on  the  question  of  the  variations  of  volatile  or  soluble  acids  in 
^^Ktar."  Mr.  Estoourt  replied  (Sept.  2(Hli )  that  he  should  "  be  pleased  to  ex- 
^^pnge  particulars  of  analyses  "  with  me,  if  X  would  give  him  the  results  obtained  by 
^^B  chemist  in  Denmark.  On  Sept.  28th  I  called  on  Mr.  Estcourt  in  Manchester,  and 
^^V0  him  the  figures  he  has  published,  as  obtained  by  Professor  Stein,  being  all  that 
^^Bbfemor  Stein  had  at  that  time  estimated  in  the  three  samples.  I  naturally  under- 
^^■pd  that  Mr.  Estcourl  would  give  me  his  figures  in  return  ;  bat  although  I  urged  him 
^^Uo  so,  he  declined,  promising,  however,  that  he  would  send  them  on  three  days  later. 
^^BetM  nivfT  gince  heard  from  him.  It  is  somewhat  surprising  that  he  should  complain 
^^pt  he  "  heard  no  more  of  this  matter,"  for  I  left  him  with  the  understanding  that  I 
^Ha  Gnt  to  hear  something  from  him. 

^H  My  pbn  to  discuss  with  Mr.  Eatcourt  the  question  of  the  existence  of  genuine 
^H|Ror  yieldiug  24  c.c.  R.-W.,  had,  of  course,  to  be  given  up  aEter  this  breach  of 
^^nmise.  I  therefore  sought  and  obtained  the  assistance  of  Mr.  Allen. 
^B,  Had  Mr.  Eatcourt,  according  to  his  promise,  made  both  by  letter  and  verbally, 
^Bbrmed  me  that  he  had  found  about  3'5  per  cent,  of  soluUe  fatty  acids  in  these  samplec, 
^Hbonld  then  have  seen  at  once  that  the  question  was  not  one  of  "  abnormal  butter," 
^^ft  of  "  abnormal  analysis,"  and  I  should  have  prooeeded  accordingly.  It  could  never 
^^Bbt  my  mind  that  a  sample  oF  fat  containing  only  35  per  cent,  of  soluble  acids  could 
^^neiDuitie  butter-fat ;  but  neither  could  1  over  be  expected  to  Euppose  that  in  a  sample 
^^Bding  about  24  c.c.  by  R.-W.,  anybody  could  find  only  3  5  per  cent,  of  soluble  acids. 
^^M  Mr,  Eetcourt  speaks  of  "  the  Reichai*t  method."  He  does  not  mean  that,  however. 
^^ftlB  the  way  in  which  he  usee  the  name  "  Heicbart,"  I  gather  that  he  means  the 
^^pchert-Wollny  method,  which  is  described  by  Mr.  AUen  as  the  one  used  by  him  and 
^^BfcaaOT  Stein.  Mr.  Estcourt  argues  again^it  this  method,  that  it  is  liable  to  give 
^^■DDeooa  reeults,  in  extreme  cases — according  to  Woltny — 3U  per  cent,  loo  low.  But 
^^K  dOM  not  mention,  altliough  he  quotes  the  very  paper  by  Wollny,  that  these  errors 
\  an  bbonof  the  original  process,  and  that  they  are  impossible  when  using  the  method 
aa  modified  by  Wollny  I  But,  even  should  Mr.  Estcourt  have  employed  the  original  and 
faulty  Retchert's  method,  bow  did  he  succeed  in  getting  a  result  which  is  just  30  per 
o  high  t 
^Aa  statdU  previously.  Profeosor  Utoin  had  met  witb  abuormal  butter  yielding  even  len|| 
I  ce.  tlw  year  bvfore  this  Wigan  ewe. 
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<<  I  desire  to  call  attention  to  the  paper  by  Dr.  Wollnj  in  the  January  and  Februaiy 
numbers  of  The  Analyst  for  1888,"  and  I  ask,  how  is  it  possible  that  an  analyst  should 
find  30  per  cent,  too  high  a  result,  even  if  he  cares  to  ignore  the  improvementB  to  the 
method  ?  Wollny  finds  that  carbonic  acid  in  the  original  process  may  cause  an  error  of 
4-10  per  cent,  as  a  maodniunu 

After  the  publication  of  Mr.  Estcourt's  paper,  I  asked  Professor  Stein  to  estimate 
the  soluble  fatty  acids  in  samples  G  and  N,  and  in  the  remainder  of  the  small  sample 
obtained  from  Mr.  Estcourt  as  No.  402.  With  his  permission,  I  publish  the  results  of 
his  analyses,  obtained  by  the  modification  of  the  method  suggested  by  Dr.  Muter.  I 
give  (1)  the  per  cent,  of  soluble  acid ;  (2)  the  result  by  Reichert  Wollny ;  (3)  the  per  cent, 
of  butyric  acid  corresponding  to  the  number  of  c.c.  of  2?  found  by  R.-W. :  and  finally  (4) 

the  per  cent,  of  butyric  add  found  in  this  way  by  H.-W.,  expressed  as  per  cent,  of  the  total 
amount  estimated  by  Muter's  method.  To  this  I  add  the  results  of  Mr.  Allen's  analyses 
of  samples  B  and  O,  and  of  Mr.  Estcourt's  analyses  of  samples  402,  G,  N,  B,  and  0, 
all  calculated  in  the  same  manner. 


p.  c.  Soluble  Acid. 

R.-W.  c.c.= 

p.  0.  Butyric  Acid= 

p.  c.  of  Total 
Soluble  Acids. 

By  Pbof.  Stbix. 

402 

4-7 

24-0 

4-22 

89-8 

G 

4.70 

24-2 

4-26 

90-6 

N 

4-79 

23-9 

4-21 

87-9 

By  Allen. 

B 

4-44 

22-39 

3-94 

88-7 

0 

4-68 

24-70 

4-35 

92-9 

By  Estcoubt. 

402 

3-40 

•   • 

. . 

. . 

G 

3-53 

23-60 

4-15 

117-6 

N 

3-57 

22-55 

397 

111-2 

B 

4-51 

22-44 

3-95 

87-6 

0 

4-70 

24-64 

4-34 

92-3 

The  only  acid  in  butter-fat  which  is  volatile,  and  not  soluble,  is  capric  acid,  but  as 
it  amounts  to  less  than  one  per  cent,  of  the  total  amount  of  soluble  acids,  it  is  of  no 
consequence.  As  onl;  about  four-fifths  of  the  solution  is  distilled  off  in  the  Reichert- 
Wollny  process,  only  part  of  the  volatile  adds  pass  over  in  the  distillate,  viz.,  about 
90  per  cent.  Mr.  Estcourt,  however,  has  succeeded  in  distilling  over  considerably  more 
than  the  total  amount  of  the  soluble  acids  I  In  sample  G  he  found  3-53  per  cent,  of 
soluble  acids,  90  per  cent,  hereof  is  3*177,  which  calculated  to  5  grams,  of  fat,  and  ex- 
pressed as  c.c.  of  ^  solution  of  butyric  add  is  18.  This  figure,  therefore,  should  be  the 
result  by  R.-W.  of  a  sample  of  butter  containing  3  53  per  cent,  of  soluble  adds.  Mr. 
Estcourt  found  23*60,  or,  he  found  either  30  per  cent,  too  high  a  result  by  Rdchert- 
Wollny  (which  beats  the  record),  or  he  found  1  per  cent,  too  low  a  result  by  estimating 
soluble  addS|  which  means  that  over  20  per  cent,  of  the  soliMe  acid  escaped  his  notice. 


Aa  hia  opinion  ot  the  Wigan  butter  ia  based  on  his  eatimation  of  the  soluble  acid,  it 
(herefore  not  surprising  that  he  should  oonsider  it  adulterated.  I  must  however 
L^aarilj  doubt  the  correctoeHtt  of  his  analysis,  aod  thereby  his  right  to  conclude,  that 
Wig&D  butter  waa  adulterated.  Yours  faithfully,  Habald  Fabei 


To  Che  Editor  of  the  Analyst. 

Sib, —  I  Hhall  octy  occnpy  a,  very  small  space  in  reply  to  Mr.  AUec's  reply. 

1  desire  to  caU  especial  sCtention  to  the  atatament  which  ha  boldly  makes,  (apparentlf  from  his 
I  ku'-wleiige),  tbac  I  for  years  oeed  a  Wefitphal  balance  of  which  the  plnmmet  Tfas  bioken,  and 
raanlia  obtained  with  it  which  were  incapable  of  l>eiDg  pablished. 

In  anawet  to  this,  I  can  only  say  I  nm  pleased  Co  believe  tfant  the  most  of  Hr  Allen's  statemeots 
B  a  betiet  (ouodaiion  on  ISiCt  than  tliia,  or  tlie  aclcotiflc  world  would  auSer. 

Mr.  Alien  does  not  give  his  authority  tor  this  Incorrect  statement,  bo  he  must  have  evolved  it  from 


Soce  187S,  when  I  first  iolrodaoed  the  Westphal  balance  to  chemiata  in  this  and  other  ci 
'  r  naoertaining  the  specific  gravity  of  Uqaids  at  high  temperatures,  1  have  always  had  in  my  pof- 
■  -loa  at  least  one  duplicate  bnlb  made  by  Westphal,  for  my  instrament,  which  is  also  subdivided  by 
w  rstphal  to  iodicato  holt  degrees. 

In  November,  ISSR,  I  suggested  to  Mr.  Allen  that  he  ehould  give  ap  quoting  specISo  gravities,  at 
I'l  F.  and  use  myapparatus  and  bath.  Sec. 

He  ttianbed  me  for  my  suggestion  and  altered  the  whole  of  the  gravitiBs  In  his  new  volome  in 
accordance  with  the  method  which  I  have  been  using  since  1876. 

This  mQL'h  of  ancient  history  1  have  given  in  justice  to  myself,  as  it  will  serve  proljably  better 
than  anything  else  to  show  the  improbability  of  Ur.  Allen's  statement. 

With  regard  tu  Mr.  Allen's  other  atatements,  they  are  already  sufficiently  answereil  in  my  paper 
;  aliliabol  in  the  March  nnmber  of  the  Analvst, 

riie  :tllution,  in  the  last  two  pai^tapha,  to  the  Jlclchert  resolt  of  G  sample  serve  to  shew  what 
u-  be«n  already  stated,  that  the  Reicbert  process  gives  erratic  results;— I  am,  sir,  yours, 

Chaslks  Estcoubt. 


■e  appe.-r 


n  rcceat  numbers 


To  the  Editor  of  t/ie  Analtst. 
.jB^ — In  connection  with  the  articles  on  Abnormal  Butler  whiub  )i 
■  ARaltst,  tbe  following  lines  may  be  of  interest. 

'■  December,  1BS5,  both  at  the  beginning  and  tbe  end   of  the  month,  I  made  in  my  Laboratorj 

'  ^run  tbe  milk  of  a  sinsle  cow,  and  this  butter,  txith  in  my  own  hands  and  those  of  Hr.  Shippen 

i,  Cbemisi.  Fhiladelphia,  Pennsylvania,  gave  by  the  Reichert  teat  figures  tanging  from  11-3  to 

t.  of  decl-normal  alkali  coDsamed  in  neutralizing  tbe  first  acid  distillate  of  60  c.r.    1  found  the 

lie  btty  aoids  (by  Behner's  piocess)  to  be  89  6  per  cent. 

i««taledby  Wallace  and  myself  (A";*;*   Annuo:  S(^Brt,  N.J.  Blate  Board  af  Health,  1885),  the 

ma  ane  of  a  herd  of  eight  cowa  in  I'rinceton,  N.J.    She  was  of  mixed  breed,  chiefly  Aldemey ; 

y  Bre  years  old ;  bad  a  calf  about  eight  months  before,  and  was  expected  Ui  have  another  late  in 

'"swing  spring ;  yielded  six  tu  seven  quarts  of  milk  dMly  at  that  time ;  her  food  was  barley  meal 

B-ttnlks  (maiEe):   she  was  apparently  in  sound  condition.    The  butter  made  separately  from 

er  Qows  in  the  lame  heril,  within  the  aante  week  or  nearly  no,  ranged  from  13-2  to  16'1  c.c.  deol* 

ll  alkali,  so  that  neither  the  season  of  the  year  nor  the  food  appeared  to  have  any  inSoence  on  the 

nee  of  this  result,  we  recommended  that  the  minimum  for  butters  made  from  the 
a  aiDgie  cow  should  not  be  above  II  c.c.  of  dect-normal  alkali, 

tve  no  doabt  that  tbe  milk  was  delivered  to  me  jn  its  normal  conditioii,  becaose  1  sent  my 
jslvate  inesBenger  to  obtain  it ;  the  owner  of  the  herd  did  not  know  what  nse  was  to  l>o  made  of 
jUj  the  same  reE<alt  wits  obtaloed  from  the  milk  at  intervals  of  a  month  (or  within  very  narrow 
W  aame  results)  :  and  Anally,  the  milk  from  Ave  other  oows  in  the  tame  herd  was  normal  sj  to 
ifionr  of  the  batter  fat. 

Up  tUs  la  not  intended  to  have  auy  espeoini  bearing  on  Mr.  Estcourt's  pa]>er  on  Abnirmal 
3t  ASALTBT,  Marcb,  1889,  it  is  trescnled  as  evidence  that  ;>are  butter  fat  from  the  milk  of  a  sinale 

adcrDonnal  conditions  so  far  as  we  can  judge,  may  yield  by  Reicherfs  method,  figures  decideinj 

MlBW  tte  anal  standard. 

I  wonli!  add  that  I  place  more  dependence  on  Reichert's  than  on  any  ol.her  process,  and  do  not 

-•Ital*  u>  condemn  by  lis  results  batters  which  1  can  know  have  t>een  made  in  this  coantry  and  from 

.:  t  Dumi  milk  ot  aeveiolcows;  accepting  then  as  high  a  standard  aa  ll'S  to  12  c.c.  of  deci-noimal 

-LdiL -Beepeclfully  yoars.  H.  B.  Cobkwai 

Jobn  C.  Green  School  of  Science, 

Princeton,  Mew  Jersey,  U.S.A. 
Uarcb  SOth,  leSV, 
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Ta  the  Editor  of  ike  Analyst. 

*<0N    THE   DETERMINATION  OF  CITBIO  AOID  IN  LBMON  JUICB." 

Sib,— Will  yon  kindly  permit  me  to  make  a  brief  reply  to  the  letter  of  Mr.  G.  H.  Ogston  (not 
Upton)  on  the  above  snbject,  which  appeared  on  page  86  of  the  April  nnmber  of  the  Ajtaltbt  ? 

Mr.  OgBton  says  he  wonld  have  been  glad  to  have  taken  part  in  the  disonssion  on  my  paper  had 
there  been  one,  and  complains  of  my  not  having  informed  him  of  my  intention  to  criticise  the  method 
which  he  employs  for  the  examination  of  lemon  juioe.  This  was  snrely  quite  onnecessazy.  1&.  Ogston  Is 
a  member  of  the  Society  of  Public  Analysts,  and  would  no  doubt  receive  due  notice  of  the  title  of  my 
paper,  so  he  could  presumably  have  attended  the  meeting  if  he  dedred.  I  can  scarcely  be  held 
responsible  for  Mr.  Ogston's  abeence,  and  I  can  assure  him  that  no  one  anticipated  and  vrished  for 
his  presence  more  than  myself.  Mr.  Ogston  is  quite  mistaken. when  he  insinuates  that,  some  months 
previously,  I  wrote  asking  him  for  certain  information  with  the  object  of  making  it  the  basis  of  my 
paper.  My  sole  reason  for  communicating  with  Mr.  Ogston  was  because  there  had  been  complaints 
from  calico-printers  in  this  district  at  the  discrepancies  which  were  sometimes  foond  to  occur 
between  my  figures  and  Mr.  Ogston's,  and  I  thought  it  would  be  to  our  mutual  advantage  if  our  results 
agreed  more  closely  in  future.  The  explanation  offered  by  Mr.  Ogston  with  regard  to  the  cause  of  the 
difference  between  our  results,  viz.,  the  presence  of  carbonic  acid  in  my  titrations  is,  though  plaosbls 
enough,  altogether  inadequate.  I  am  quite  certain  that  no  carbonic  add  could  have  been  present^  as 
in  all  the  experiments  every  possible  precaution  was  taken  to  ensure  accuracy. 

I  followed  Mr.  Ogston*s  own  directions  as  carefully  as  possible,  vis.,  **  Have  the  test  paper  neariy 
neutral  and  light  in  colour.  After  the  addition  of  about  two  thirds  of  the  necessary  quantity  of  soda 
aolution,  boil  for  ten  minutes  to  expel  carbonic  acid,  and  boil  between  each  subsequent  addition  of  the 
test."  There  seems  to  be  some  uncertainty  in  Mr.  Ogston's  mind  as  to  whether  I  meant  to  suggest 
that  the  alkali  in  sodium  carbonate  has  a  different  saturating  power  for  citric  acid  than  the  alkali  in 
caustic  soda.  What  I  clearly  meant,  and  what  I  still  contend  is  that,  when  titrating  solutions  of  citric 
add  with  sodium  (or  with  caustic  soda  for  that  matter),  using  litmus  paper  as  indicator,  the  point 
of  saturation  is  reached  sooner  (owing  to  the  alkaline  reaction  of  sodium  dtrate  to  litmus  paper)  than 
when  caustic  soda  and  phenolphthalein  are  employed,  consequently  the  sodium  carbonate  appears 
stronger  than  is  theoretically  possible.  For  instance,  suppose  7  grains  of  pure  dtric  acid  are  diraolved 
in  water,  and  the  solution  titrated  with  normal  caustic  soda,  using  phenolpbthaldn  as  indicator, 
100  fluid  grains  will  be  required.  But  if,  on  the  other  band,  normal  carbonate  of  soda  solution  and 
litmus  paper  are  employe  d,  the  addition  of,  nay  97  grains,  with  subsequent  thorough  boiling  and 
cooling,  will  in  all  probability  be  sufficient  to  produce  a  distinct  blue  colour ;  100  grains  of  the 
alkaline  solution  would,  therefore,  appear  capable  of  neutralizing  7*2  grains  of  citric  acid,  owing  to 
the  unsaUfactory  nature  of  the  indicator  employed.  For  obvious  reasons  Mr.  Ogston  seems  to  be 
aggrieved  because  reprints  of  my  paper  have  been  distributed  among  those  interested  in  the  matter, 
but  I  may  sav  that  the  majority  of  these  persons  entirely  approve  of  my  action. 

While  writing,  I  have  before  me  a  letter  from  the  chemist  at  a  well-known  calico-printing 
works,  confirming  my  statement  with  regard  to  the  greater  accuracy  of  citric  acid  determinations  made 
with  caustic  soda  and  phenolphthalein. 

For  my  own  part,  I  know  of  no  "  reasons  why  sodium  and  potassium  carbonates  are  frequently 
to  be  preferred,*'  as  is  8tate<l  by  Mr.  Ogston  near  the  close  of  his  letter. 

Mr.  Ogston  may  protest  as  strongly  as  he  pleases  against  the  inferences  to  be  drawn  from  my 
tables,  but,  to  slightly  alter  the  words  used  by  Mr.  Allen  in  the  discussion  which  followed  my  paper, 
and  which  Mr.  Ogston  rather  strangely  ignores,  "  there  can  be  no  doubt  on  which  side  the  truth  lies. 
—1  remain,  sir,  yours  faithfully,  Rowland  Williams. 

28,  Pall  Mall,  Manchester, 
April  lOtb,  1889. 

Catalogue  of  Chemical  and  Physical  Apparatus,  and  Chemicals  Manufactured  and  Imported  by 
Philip  Harris  and  Co.,  Limited,  Bull  King,  Birmingham.  This  is  a  very  complete  and  exceedingly  well 
got  up  catalogue,  the  illustrations  being  numerous  and  well  executed.  The  list  of  physical  appaiatas 
is  most  complete,  and  does  great  credit  to  tho  firm. 

A  Tbbatise  on  Manures ;  or,  the  Philosophy  of  Manuri'ig.  A  practical  handbook  for  the 
Agriculturalist,  Manufacturer  and  Student,  by  A.  B.  Griffiths,  Ph.D.,  F.R.S.  (Bdm.),  F.C.S.  London; 
Whittaker  and  Co. 


Ebbatum.    Mr.  O.  H.  Ogston,  F.C.S,,  F.I.C.,  89,  lime  Street,  E.C.,  was  the  writer  of  the  leitar, 
which,  by  a  printer's  unfortunate  error,  appeared  over  the  signature,  "  G.  H.  Upton«"  in  our  iMt  iasoe. 
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PROCEEDINQS    OF   THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
UKal  meetiiig  waa  held  at  BurlingtoQ   House  on  the  Bth  inet.,  the  President,  Mr 
a,  in  the  chiur.  ^^M 

Fba  minutea  of  the  previous  tneeting  were  read  and  confirmed.  ^^H 

Kr.  A.  J.  Hailes,  Analytical  Ciiemist,  Hornsey,  was  proposed  eis  a  member.  ^^H 

rbe  Pbbsidrnt  said  that  the  Council  would  be  glad  to  receive  from  membere  before 
tzt  meeting  (this  montli)  suggestions  as  to  where  the  usual  country  meeting  should 
Id  ;  one  or  two  places  bad  been  mentioned  Uverpool  and  Paris — but  before  finally 
ag,  the  Council  would  like  to  know  the  views  of  members  on  the  question.  ^^H 

riM  following  }>apera  wei-e  read  and  discussed  : —  ^^H 

"  On  the  discrimination  of  the  various  species  of  Haccbaromycetes,"  by  Dr.  fl^^| 
I.  Sykes.  ^^ 

■•  Fat  Extraction  from  Milk  Solids,"  by  H.  D.  Richmond. 
Dm  pepera  announced    by  Mr.  Faber  and  Dr.  Vieth  were,  owing  to  the  lateneBs  of 
ntr,  postponed  until  the  next  meeting. 

[d  the  course  of  the  evening  the  President,  ab  the  suggestion  of  Mr.  CascH,  invited 
'oelcker  to  inform  the  meeting  of  the  result  of  his  contest  with  the  Bedford  Town 

[tr.  Voelcker  accordingly  referred  to  tho  diapute  he  had  had  with  Ihe  Bedford 
ritiM.  He  said  he  had  do  wish  to  bring  before  the  Society  any  matter  of  his  own, 
bd  Htmply  taken  up  the  (jueetion  as  one  which  concerued  nil  public  Analysts.  A 
iport  of  tho  case  will  be  found  on  another  page,  but  briefly  the  circumstances  were 
i  In  hia  capacity  of  public  analyst  for  the  borough  of  Bedford,  Dr.  Voelcker  on 
leasno  had  fourteen  samples  sent  to  him  to  analyse.  Of  these,  thirteen  were  per- 
good,  and  one,  a  sample  of  coSee,  was  found  to  be  adulterated  with  80  per  cent. 
Dory.  In  returning  the  certificate  of  this  adulterated  s.imple,  and  of  the  others, 
1  not  put  in  the  weights  of  the  samples.  As  a  matter  of  fact,  the  weights  bad  ail 
wkaa,  although  they  were  not  mentioned  on  the  certificates.  On  this  ground  tho 
CouDcil  of  Bedford,  afiev  .several  maetings,  decid«c\  to  re^uae  ^f^^uw^.  o1  "Cftft  ^ws. 
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for  any  of  these  fourteen  analyses.  The  adulterated  sample,  they  first  said,  they  would 
make  the  basis  of  a  prosecution,  and  after  applying  to  him  (Dr.  Yoelcker)  to  attend  on 
a  certain  day,  they  wrote  subsequently  that  they  were  sorry  no  prosecution  could  be 
instituted,  because  the  certificate  was  informal.  He  offered  to  send  an  amended  one ; 
but  the  clerk  to  the  Board,  who  happened  to  be  a  solicitor,  said  he  was  of  opinion  that 
after  the  certificate  had  once  passed  into  his  hands  it  could  not  be  altered,  so  the 
prosecution  would  have  to  be  abandoned.  In  the  end  the  Town  Council  passed  a  reso- 
lution that  none  of  the  fourteen  analyses  should  be  paid  for. 

He  (Dr.  Yoelcker)  reported  this  to  the  Council  of  the  Society  of  Public  Analysts, 
who  considered  the  decision  absurd,  and  hoped  he  would  put  himself  in  communication 
with  Mr.  F.  Low,  the  Hon.  Solicitor  to  the  Society,  and  fight  the  matter  out. 

He  accordingly  gave  the  matter  into  Mr^  Low's  hands,  and  on  April  11th  attended 
at  Bedford  with  Mr.  Low  for  the  trial  of  the  case  in  the  County  Court.  It  came  before 
his  Honour  Judge  Bagshawe,  who,  after  an  hour's  discussion,  reserved  his  decision,  after 
expressing  himself  strongly  of  opinion  that  the  plaintiff  (that  is,  Dr.  Yoelcker)  had  no 
case  at  all.  The  report  states  that  the  Judge  was  satisfied  that  the  certificate  must  be 
made  out  according  to  the  statute,  and  after  it  had  once  left  the  analyst's  hands  he  coold 
not  alter  it.  The  Council's  solicitor  contended  that  the  plaintiff  had  left  out  a  materiil 
part  by  not  inserting  the  weight,  and  the  analysis  was  not  complete  until  a  proper  ce^ 
tificate  had  been  given.  A  further  contention  was,  that  they  were  entitled  to  a  certificate 
for  every  sample,  whether  genuine  or  not,  and  that  a  letter  to  say  a  sample  was  genuine 
would  not  be  sufficient ;  that  they  had  entered  into  an  arrangement  with  him,  and  until 
he  had  handed  them  a  certificate  legally  made  out,  the  work  was  not  complete,  and 
should  not  be  paid  for. 

Although  he  (Dr.  Yoelcker)  offered  to  be  present  so  that  no  certificate  would  haTS 
been  requisite  at  all,  the  Town  Council  said,  <'  No ;  we  are  entitled  to  have  a  oertifidte 
which  would  enable  us  to  dispense  with  your  attendance  and  proceed  without  you." 

Mr.  Low  requested  the  Judge  to  consider  the  question  as  to  whether  the  certifioifte 
could  not  be  amended,  and  the  matter  was  then  adjourned. 

At  the  end  of  April  he  (Dr.  Yoelcker)  received  from  Mr.  Low  a  copy  of  the  folloir- 
ing  letter,  which  had  been  forwarded  to  him  from  Bedford : — *'  Yoelcker  v.  Mayor,  etc, 
of  Bedford.  The  judge  has  given  judgment  for  the  plaintiff  for  ^19  19s.,  including  the 
^6  6s.  paid  into  Court ;  the  costs  are  to  follow  the  event,  and  payment  is  to  be  made  in  a 
month."  This  was  a  deduction  of  one  guinea  from  the  total  amount  of  the  claim.  The  costs 
were  to  be  on  the  £20  scale.  He  was  not  able  to  say  what  the  deduction  of  one  guinea  was 
for,  whether  for  one  certificate  that  was  stated  in  Court  not  to  be  signed  (though  this 
was  not  stated  in  the  pleadings),  or  for  the  one  upon  which  it  was  alleged  no  prosecution 
could  be  instituted. 

The  President  congratulated  Dr.  Yoelcker  on  the  result  of  the  action,  and  thanked 
him  for  the  public  spirit  with  which  he  had  acted  in  the  matter,  which  was  of  interest 
to  all  public  analysts. 

On  the  proposal  of  Mr.  Cassal,  seconded  by  Mr.  Stokes,  it  was  unanimously 
resolved  that  the  thanks  of  the  Society  be  tendered  to  Dr.  Yoelcker  for  tbe  public  spUt 
he  had  exhibited  in  carrying  the  matter  to  a  court  of  law. 
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The  FK&aiDENT  said  he  thought  also  the^  had  good  reason  to  be  well  satisfied  v 
tha  wfty  in  which  their  Hon.  Solicitor,  Mr.  Low,  had  acted  in  the  matter. 

At  the  oexl  meeting  of  the  Society  the  follomng,  amongst  other  papers,  will  be 
««d: — 

"  OondeiiBed  Milk,"  by  H.  Faber. 

"  On  the  quantity  of  Volatile  Acida  present  in  Butter  Fat,"  by  Dr.  P.  Visl 
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ON  THE   IODINE    AB3DBPTI0N    OF  BUTTER    FAT. 
Bt  Eowland  Williams,  F.I.C,  F.C.8. 

(Read  at  the  Afetting,  April,  1889.) 
Pneviotis  to  Mr.  Allen  reading  his  valuable  paper  on  "Some  Abnormal  Samples  of 
I'lttw  "  before  the  Society  of  Public  Analysts  in  December  last  (Analtst,  vol.  xiv.,  p.  5) 
I  liad  OD  a  few  occadons  determined  the  proportion  of  iodine  absorbed  by  the  filtered 
fat  of  Tttriotis  butters  submitted  to  me  for  analysis. 

Snce  then  1  have  applied  the  iodine  absorption  teat  to  a  large  number  of  butters 
and  butter  substitutes,  in  the  hope  of  obtaining  information  of  a  nature  reliable  enough 
to  be  of  service  in  certain  cases  where  the  methods  usually  employed  in  the  ezamination 
of  butter  have  failed  to  give  the  analyst  complete  satisfaetion. 

It  has,  I  think,  been  pretty  well  established  by  Mr.  Allen  and  others  that  butter 
ol  a  perfectly  genuine  character,  but  possessing  somewhat  abnormal  properties,  might 
be  nmdemned  as  sophisticated,  if,  for  instance,  the  analyst  based  his  opinion  too 
implicitly'  on  the  proportion  of  volatile  and  soluble  fatty  acids  present  in  the  sample.  A 
knowledge  of  this  fact  has  latterly  placed  chemists  in  an  awkward  predicament,  in  order 
to  axtrioat«  themselves  from  which  it  has  been  thought  de&irable  to  examine  minutely 
rcrtHD  methods  of  aoalyeie,  more  or  less  novel,  as  applied  to  the  detection  of  adulterants 
m  batter. 

The  particular  point  to  which  I  have  lately  devoted  a  considerable  amount  of 
'.'-laotioQ  is,  as  indicated  by  the  title  of  my  paper,  the  question  of  the  iodine  abHorption 
\  batter  fat,  and  although  the  results  which  I  have  obtained  have  not  proved  absolutely 
-u-u(tant  and  conclusive,  still  I  believe  they  are  of  sufficient  interest  and  importance  to 
irM\j  tne  in  bringing  them  under  the  notice  of  the  members  of  this  Society. 

Before  giving  a  description  of  my  own  results  I  ought,  perhaps,  to  make  a  brief 
nfcmce  to  a  paper  on  "  The  Analysis  of  Fats  and  Oils,"  read  by  Muter  and  De 
Roalngfa  at  the  February  meeting  of  the  Society  of  Public  Analysts,  the  first  part  of 
which  is  published  in  the  current  number  of  the  Ahaltst.  I  was  not  present  at  the 
Beeting  in  question,  but  I  gather  fi-om  the  partial  report  which  ha»  already  appeared 
that  the  iodine  absorption  of  the  fatty  acids,  separated  from  butter  fat  by  a  special  pro- 
esM,  was  one  of  the  points  dealt  with.  As  my  determinations  of  the  iodine  absorption 
wvc,  however,  all  made  on  the  pure  butter  fat,  and  not  on  certain  fatty  aoids  produced 
iberotrom,  as  in  the  case  oF  Muter  and  De  Koniufrh's  oxpciriments,  our  respective  results 
an  porhaps  hardly  compaAable. 

A  short  time  ago,  when  I  examined  the  most  likely  book^  of  reference,  in  the  hope 
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of  ooming  aorofis  work  of  a  similar  Datnre  by  other  chemistSy  the  only  iodine  abeorp- 
tions  of  butter  fat  of  which  I  could  find  any  record  are  those  given  in  Allen's  **  Com- 
mercial Organic  Analysis  **  (vol.  ii.»  p.  50),  and  I  was  surprised  at  the  discrepancies 
between  the  results  there  stated. 

According  to  Hiibl,  the  iodine  absorption  of  butter  fat  varies  from  26*0  per  cent, 
to  35*1  per  cent.,  while  Moore  found  it  to  be  from  19-5  per  cent,  to  38  per  cent.  These 
figures  are  so  widely  divergent  that,  if  such  extreme  variations  were  likely  to  occur  in 
the  case  of  genuine  butter,  it  is  evident  the  iodine  absorption  test  would  be  of  com- 
paratively little  value  as  a  means  of  detecting  adulteration. 

However,  I  determined  to  investigate  the  matter  more  fully  myself,  by  aacertsin- 
ing  the  iodine  absorption  of  a  number  of  specimens  of  butter,  the  genuine  character  cf 
most  of  which  I  can  vouch  for,  and  also  that  of  samples  which  were  received  for  analyos 
in  the  ordinary  way  of  business.  The  estimations  were  all  made  under  as  nearly  as  pos- 
sible the  same  conditions.  About  ten  grains  of  the  filtered  &t  of  each  sample  was  dv- 
solved  in  300  grains  of  chloroform;  then  a  measured  quantity  of  Hiibrs  reagent 
(usually  400  grains)  was  added,  and  the  mixture  allowed  to  stand  four  hours.  At  the 
end  of  that  time  300  grains  of  a  10  per  cent,  solution  of  potassium  iodide  and  1,000 
grains  of  water  were  added,  and  the  excess  of  iodine  determined  by  means  of  dednormsl- 
thiosulphate  solution.  A  blank  experiment  was,  of  course,  always  made  at  the  same 
time,  with  exactly  the  same  quantities  of  the  various  reagents. 

In  the  following  table  will  be  found  some  of  the  results  which  I  have  obtained  bj 
the  examination  of  butter,  margarine,  and  mixtures  of  the  two  in  this  manner : — 

BUTTEBS. 


No. 

1 

English 

2 

19 

3 

» 

4 

>» 

5 

U 

6 

»9 

7 

Irish    . . 

8 

M 

9 

»» 

10 

Danish 

11 

)> 

12 

j» 

13 

» 

14 

}> 

15 

>• 

16 

» 

17 

i> 

18 

19 

19 

German 

20 

» 

21 

>>_ 

OQ 

• 

ijii 

99 

23 

19 

24 

ft 

(very  fine 


quality) 


BuTTBRS — eoTUmued. 

rption. 

Iodine 

Abeorptioii. 

•  Cent. 

No. 

PerOcnt 

33-62 

25 

Swedish 

. .      39-11 

36-31 

26 

„      (said  to  be  old) 

. .     35-10 

35-09 

27 

Fixmish 

. .     32-41 

35-30 

28 

99 

..     33-36 

33-83 

29 

French  (stale  Brittany) 

..     3MJ 

32-35 

30 

New  Zealand . . 

. .     37*88 

39-42 

37-17 

38-91 

Margarines. 

34-11 
34-69 
38-70 
40*36 

No. 
1 
2 
3 

Ordinary 

9» 

99 

. .  63-81 
. .  63-95 
. .     62-29 

35-74 
34-64 
34-01 
33-68 

4 
6 

6 

7 

Good   . . 

99             •  •                   •  • 

Cheap . . 

99           •  •                  •  •                  •  • 

. .  63-85 
. .  65-8S 
. .  71-51 
. .     75-22 

38-91 

35-49 

Mixtures. 

34-51 

No. 

^ 

36-21 

1 

50-27 

38-25 

2 

50-24 

3501 

3 

Better  than  above 

..    49-26 

23  60 

4 

High  priced   . . 

..     56-65 
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M  ftbove  list  coat&ins  representative  BampleB  of  butter  from  sevBral  countries, 
>h  it  is  by  no  means  ae  complete  es  I  should  have  iviahed.  An  examination  of 
ores  giren  in  the  table  will  show  that,  with  one  exception,  the  iodine  absorptions 
fite  samples  of  butter  fat  were  fairly  concordant,  the  mean  of  thirty  determina- 
etng  35'34  per  cent.,  with  extreme  limits  of  23'C  per  cent,  and  40'3  per  cent. 
am  un«.ble  to  give  any  satisfactory  explanation  of  the  former  result.  It  was 
.  by  a  butt«r,  the  genuine  character  of  which  I  have  no  reason  to  doubt,  judging 
vf  the  source  whence  it  came  and  also  by  the  results  which  were  obtained  on 
ling  t)ie  eample  by  the  usual  methods  of  butter  analysis. 

h«  sample  with  the  highest  iodine  absorption  (403  per  cent.)  which  I  have 
)d  in  the  table  was  also,  to  the  best  of  my  knowledge,  genuine  butter,  but,  as  only 
analysis  was  made,  I   am  unable  to  speak  with  absolute  certainty  upon  this 

Another  sample,  said  to  be  German  butter  several  months  old,  which  was  sub- 
to  me  for  examination,  had  an  iodine  absorption  of  &3'4  per  cent.     The  other 
kical  results  obtained  during  the  examination  of  this  sample  led  me  to  the  conclusion  J 
largarine  was  present,  and  I  reported  to  that  effect.  M 

t  will,  of  course,  be  readily  understood  that  I  bad  a  special  desire  to  apply  th»M 
absorption  test  to  butter  known  to  be  genuine  beyond  all  possible  doubt,  but  pos- 
decidedly  abnormal  properties,  in  order  to  ascertain  whether  the  iodine  absorption 
to  any  extent. 

iral  samples  which  I  had  at  hand  gave  more  or  less  abnormal  results  as  regards 

le  and  soluble  fatty  acids,  etc.,  but,  strictly  speaking,  I   could  not  guarantee 

lute  genuineness. 

couple  of  months  ago  I  accordingly  wi-ote  to  Mr.  Allen,  asking  him  to  kindly 

ne  with  a  small  quantity  of  the  abnormal   butter  I'oferred  to  in  his  paper  of 

iber  last.     Mr.  Allen  informed  me  that  be  had  none  of  the  butter  left,  but  as  he 

Dt  acme  to  Mr.  Estcourt,  be  advised  me  to  apply  to  that  gentleman,  which  I  did. 

•tcourt  was,  however,  unable  to  let  me  have  any  of  his  sample,  so  I  have  unfortu- 

ot  been  able  to  carry  out  my  intention  in  connection  with  a  genuine  abnormal 

is  fact  notwithstanding,  I   believe  the   figures  which   I  have  tabulated  in  thisl 
ill  in  many  cases  be  of  considerable  value  to   my  brother  analysts,  and  it  ia^ 
with  that   object  in  view  that  I  now  publish  the  results  of  my  experience  with 
process. 

i  tun  been  suggeeted  to  me  by  a  well-known  butter  merchant,  for  whom  many  of 
taljBce  recorded  above  were  made,  that  in  summer  the  iodine  absorption  of  butter 
my  to  a  great«r  or  lesser  extent  from  that  of  butter  produced  in  the  same  distriota 
g  the  winter  months. 

this  is  a  point  which  remains  to  be  investigated,  and  if  the  results  obtained  are  of 
interest,  I  shall  be  glad  to  bring  them  before  the  Society  on  some  future 
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"PURE"   CHEMICALS. 
By  Bertram  Blount. 
(Read  at  the  Meeting^  Aprils  1889.) 
It  is  said  that  a  bad  workman  finds  fault  with  his  tools,  and  the  statement  can  hardly  be 
disputed.      It  is,  however,  commonly  found  that  a  tadt  deduction  is  made  to  the  eflbct 
that  he  who  £jids  fault  with  his  tools  is  a  had  workman,  the  fact  that  the  oonTerse  of  a 
true  proposition  is  not  necessarily  true,  being  ignored.  The  resulting  fallacy  isfrequen^ 
apparent,  but  in  no  instance  is  it  more  conspicuous  than  in  the  case  of  the  chemist, 
where  he  is  the  bad  workman,  who  is  slow  to  find  fault  with  and  strive  to  improve  his 
tools,  wherever  it  is  possible  to  do  so. 

Alive  to  the  stress  rightly  laid  by  chemists  on  the  importance  of  using  reagents  of 
the  utmost  attainable  purity,  manufacturers  have  long  been  in  the  habit  of  sellixig 
chemicals 'K^laiming  to  meet  this  requirement,  and  to  distinguish  them  from  less  preten- 
tious preparations  have  appended  to  them  the  titles  ''pure,'^  *'purif,"  ''pnrisB," 
"  chemically  pure,"  "  pure  for  analysis/'  and  other  reassuring  terms.  Bash  is  the  analyii 
who  relies  on  them,  if  anyone  do.  There  is  certainly  usually  a  perceptible  di£fomo8 
between  them  and  the  ''  commercial  **  kinds,  but  it  is  seldom  absolute,  and  often  whoflf 
external.  Much  attention  is  paid  to  the  appearance,  packing,  and  above  all  to  the 
labelling  of  such  products,  but  with  these  their  claims  for  consideration  too  often  endi 
and  one  finds  that  if  one  desires  something  approaching  purity,  one  must  make  it 
oneself. 

A  feeling  not  remote  from  disgust  is  produced,  and  leads  the  chemist  to  name  his 
own  preparations  more  modestly.  Something  of  the  sort  probably  induced  Mnir  and 
Adie,  in  their  recent  paper  on  *'  The  Interaction  of  Zinc  and  Sulphuric  Acid  "  (J.  Chum. 
Soo,f  1888,  47-58),  to  call  their  own  admirable  metal  ''approximately  pure  sinc^" 
in  contradistinction  to  the  high-sounding  titles  used  by  the  manufacturers  from  whoa 
they  obtained  their  raw  material. 

Similarly  one  finds  in  most  laboratories  the  labels  of  reagents  that  have  been  pn- 
pared  by  the  chemist  himself,  confining  their  assertions  to  some  specific  impurity,  e.fi 
''  Hydrochloric  Acid  free  from  Arsenic,"  or  particular  process,  such  as  *'  Calcium  Otf- 
bonate  for  Lawrence  Smith's  alkali  process." 

If  one  be  unwilling  to  undertake  the  tedious  labour  of  preparing  everything  one 
has  a  difficulty  in  buying  pure,  and  write  to  the  maker  supplying  the  offending  article, 
mentioning  its  impurity,  one  usually  finds  that  he  is  in  no  way  disconcerted,  but  seraidy 
admits  that  such  is  its  normal  condition.  On  further  pressing  he  will  perhaps  oonfeM 
that  the  hypercritical  may  detect  room  for  improvement,  and  possibly  volunteer  the 
statement  that  he  occasionally  makes  a  small  quantity  of  a  still  higher  degree  of  purity, 
with  an,  if  conceivable,  more  elaborate  name — at  a  correspondingly  higher  price.  On 
receipt  of  this  it  is  commonly  found  that  the  improvement  effected  is  by  no  means 
startlingly  great. 

As  an  illustration  of  the  sort  of  thing  I  mean,  I  may  quote  a  few  figures  from 
those  obtained  in  the  course  of  my  own  practice,  in  examining  some  of  the  reagents  most 
largely  used  in  the  laboratory :  — 

In  two  samples  of  ''pure"  hydrochloric  acid  were  found  0*328  and  0*118  grams. 
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Head. 


B  effected  b 


Thtal 


r  litre  of  solid  matter,  raspectively;  in  t tree  of  "  pure  "  nitric  acid,  0*^12,  0'6 

'■1  grtna.  per  litre;  in  one  of  "pure"  sulphuric  acid,    0-100  grms.   per  litre;  in 

Ik  chloride,  0'23  per  cent,  of  non- volatile  matter  containing  manganese 

"pure"  ferric  chloride  I  have  found  arsenic  in  notable  amount,  quite 

MDt  to  prevent  its  uho  in  Clarke's  process  for  the  determination   of  that  body  in 

r  {J.  S.  C.  /.,  1387,  352).     While  speaking  ot  ferric  chloride,  I  may  mention  that 

Aod  one  someUmes  finds  given  (notably  in  "  Urooke'a  Select  Methods,"  p.  432),  for 

t  from  arsenic  by  repeBt«d  evaporation  with  hydiocbloric  acid,  is  utterly  falla- 

8  based  on  the  assumption   that  the  aiwnic  is  in  the  arsenioue  condition,  an 

1  which  is  not  only  unwarrantable,  but  inherently  tmproiiable.     Purification 

1  by  evaporating  repeatedly  with  hydrochloric  acid  in  presence  of  a  suit- 

hicing  agent,  such  as  ferrous  chloride,  which  may  be  conveniently  prepared  t» 

f  Hm  addition  of  eome  iron  wire. 

Betuming  to  my  own  unpleasant  experiences,  I  have  come  acrotis  chromic  anhydride 
1,  when  heated  in  blank  with  sulphuric  add,  evolved  sufficient  gas  of  some  sort  to  cause 
1  bulbs  to  gain  weight  appreciably,  and  thus  prove  itself  unsuitable  for  the  com- 
t  carbon  in  iron  and  steel.  In  connection  with  this,  I  may  recall  the  fact  that 
£  mentioned  the  same  difficulty  (Abstr.  Froc.  C.S.,  6G,  TO),  and  overcomes  it  by 
ing  his  chromic  anhydride  by  the  action  of  sulphuric  acid  on  fused  chromate  of 
a  I  have  not  tried,  having  for  some  time  past  abandoned  the  use  of  chromic 
B  in  favour  of  the  plan  of  burning  the  carbon  in  a  porcelcun  tube,  in  a  stream 
D  from  a  cylinder  of  the  compressed  gas, 
tough  not  strictly  covered  by  the  heading  of  thia  paper,  I  may  mention  that  I 
1  to  do  with  an  iridio-platinum  dish,  which  rapidly  lost  weight  when  heated 
a  a  muffle,  with  a  stoneware  jar  which  appeared  to  be  lined  with  plaster  of  Pane, 
tently  did  calcium  sul[)hate  occur  in  the  distilled  water  that  was  attempted  to  be 
.,  and  with  Nessler  solution  so  insensitive,  that  sewage  iteelf  might  feel  secure 
tioD  by  it. 
h  regard  to  the  practical  bearing  of  all  this  :  it  may  Jm  urged  that  to  insist  on 
•tty  of  examining  reagantit  before  using  them,  is  to  advance  a  platitude,  and 
;  but  I  Eubmit  that  though  such  examination  cannot  be  dispensed  with,  it 
t  so  constantly  to  lead  to  the  detection  of  impurities.  If  a  manufacturer  under- 
B  preparation  of  pure  chemicals,  it  is  nob  too  much  to  demand  that  liis  productions 
9  degree  fulfil  his  promise.  Certainly  if  a  reagent  be  complained  of,  he  will 
ice  it ;  but  the  substitute  is  by  no  means  necessarily  any  better  than  its 
',  and,  apart  from  that,  the  delay  and  annoyance  suffered  by  the  analyst,  are 
f  made  good  to  him.  It  certainly  appears  to  me  within  the  pale  of  discussion 
r  the  maker  could  not  be  sued  for  breach  of  the  contract  implied  by  the  use 
"  pure,"  "  puriss,"  etc.,  on  the  label,  and  be  cast  in  damages  for  any  incoD- 
B  occasioned  by  a  reliance  on  his  statement. 

9  snggestious  for  an  improvement  of  such  a  state  of  things,  the  only  one 

I  me  is  some  arrangement  by  which  an  enterprising  maker,  who  was  a 

ist,  or  employed  one,  could  be   induced  to  manufacture  chemicals  of  aa 

0  ot  parity  as  the  analyst  would  prepare  io  his  own  laboratory^  and  with 


f  replace 
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similar  specific  limitatdozis.  By  this  I  mean  that  if  freedom  from  all  impurities  ooold  not 
with  any  e£fort,  commercially  possible,  be  attained,  yet  a  freedom  from  the  special 
impurities  that  interfere  with  the  main  use  of  the  reagent  under  consideration  should  be 
sought,  and  it  should  be  labelled  to  that  efiM;.  That  this  is  not  without  precedent  k 
shown  by  the  fact  that  assayers  are  supplied  with  lead  and  litharge,  free  from  tiie 
specific  impurity  silver,  which  make  no  claim  to  be  considered  pure  in  other  respects. 

Further,  if  it  be  desired  to  obtain  a  pure  product  from  a  manufacturer  less  ideil 
than  the  one  mentioned  above,  it  is  necessary  to  make  plain  to  him  that  the  handsome 
appearance  of  any  reagent  is  valuable  only  if  it  be  an  index  of  purity,  and  that  it  is, 
by  itself,  an  altogether  secondary  matter. 

Laboratory,  Broadway,  Westminster,  S.W.,  April  9th,  1889. 

SOME    EXPERIMENTS    WITH   THE    SOAP   SOLUTION. 

By  Elwyn  Waller,  Ph.D.,  New  Tobk. 
{Read  at  the  Meeting  April  lOth^  1889.) 
Some  little  time  since  I  had  occasion  to  examine  some  samples  of  water,  with  a  view  to 
determining  their  comparative  value  for  boiler  and  manufacturing  purposes.  With  one 
of  the  samples  especially,  which  was  very  hard,  the  soap  test  gave  such  unsatiefaetorj 
results  that  the  method  described  by  O.  Hehner  (Akaltst  VIII.  77)  was  tried  uponity 
and  in  order  to  make  the  results  comparable  among  themselves,  the  same  method  ms 
applied  to  the  other  samples.* 

The  results  on  the  two  hardest  samples  were  as  follows  (sample  A  being  the  one 
especially  referred  to) : — 

Hardness  (-CaCOg)  in  Parts  per  100,000. 


Bt  Soap  Test. 

By  Hehner*s  Method. 

Sample. 

Permanent 
20  c.c. 

Total  20  CO. 

Total  10  C.C. 

Temporary. 

Permanent. 

Total 

A 
C 

41-915 
31-31 

45-955 
,      33-30 

51050 
34-845 

21-14 
19-20 

39-65 
19-93 

60-79 
39-13 

Of  course  in  the  above,  the  20  c.c.  and  10  c.c.  lots  were  diluted  up  to  100  c.&  with 
distilled  water  before  applying  the  soap  test. 

Some  of  the  other  analytical  results  on  these  waters  were  as  follows : — 

Parts  per  100,000. 


Analyst. 


a. 


Water  A.  |  Waller  . . 
t  Chemist  C. 


1-633 
3-00 


9) 


F.I 


Water  C. 


99 


Waller  .. 
Chemist  0. 


1-100 


SO. 


28-10 
28-76 


CaO. 


26-85 
26-74 


MgO. 


4-829 


12-02 


15-31 


3-280 


Total 
Solids. 

Loss  on 

IgD- 

86-5 
88-1 
81-3 

80 

60 

17-6 

49-0 
60'7 

80 
5-0 

*  Laknmd  was  found  to  be  more  satisfactory  as  indicator  in  this  case,  than  the  pheoaoetolio 
indicator,  recommended  in  Mr.  Hehner's  article. 
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t  did  Dot  leara   until   some  time  afterwards  that  other  chemists  had  also  n 

tatioQB  of  samples  of  theae  waters  a  month  or  six  weeks  before  mine  was  made. 
The  results  which  they  obtained  for  hardness  by  the  soap  teat  wore  as  follows : — 
Parts  pbr  100,000. 


Chemist  0. 
Chemist  H. 
Chemist  V. 


14-7 


19- 


Total.       ^^H 

48-5  ^H 
33-7  ^H 
od  the  discrepancy  ^^^| 


As  I  had  reported  the  results  obtained  by  the  Hehner  method  the  discrepancy 
very  marked,  especially  in  the  case  of  water  A. 

Having  noted  that  with  different  amounts  of  the  water  different  results  were 

obliinod  by  the  eoap  test,  the  idea   naturally  suggested  itself  to  try  the  action  of  soap 

I  wiUi  difierent  amounts  of  lime  and  magnesia.     Accordingly  a  eolutioa  of  pure  double 

g  spar  was  made  after  the  regular  method  (solution  of  1  grm.  in  hydrochloric 

,  evaporating  until  neutral,  and  dilution  to    1   litre).     (This  will  be  called  "  Ca 

m.")     A  solution  containing  2-46  grms.  crystallised  magnesium  sulphate  in  1  litre 

I  also  made  (called  "  Mg  solution  ").     A  third  solution,  made  by  mising  150  c.c.  of 

I  of  the  other  solutions,  was  also  prepared  (called  "  mixed  solution  ").     Different 

tioRS  of  these  solutions,  diluted  in  every  case  to  100  c.c.  with  distilled  water,  were 

t  tested  with  the  soap  solution. 

I  The  results  were  as  follows : — 


140 


(T+oncertain.) 


1215         13.15         12-2( 
23-.'>      I     23-3      I 
(35  to  40  uncertein.) 


Hixed  HulDtico. 


18-3      I       .. 

(27'5  uncertain.) 


Iftc.  of  distilled  water  reqitii'ed  1'^  and  I'4  c.c.  soap  solution  to  form  a  lather. 
f  Tim  figures  in  the  last  column  for  "  mixed  solution,"  were  obtained  by  first  adding 
IT  HO  per  cent,  of  whole  amount  of  soap  solution,  which  was  finally  used,  mixing  in 
itWut  violent  shaking,  allowing  to  stand  for  30  minutes,  and  then  finishing  the  titra- 
li"n  u  UBUftl.  Where  magnesium  was  present,  care  was  taken  to  carry  the  test  beyond 
'"!  point  where  a  temporary  lather  forms,  mentioned  by  Wanklyn,  and  probably  notioa 
'T  tvary  chemist  who  has  made  much  use  of  the  soap  test. 

My  usual  practice  has  been  to  take  the  standard  of  the  soap  solution  from  fi 
10  c.c.  of  the  Ga  solution,  making  no  allowance  for  the  action  on  U 
>e  Wkter  used  for  dilution.     That  mode  of  calculating  has  seemed  to  give  H 
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most  accurate  results  that  the  soap  test  appeared  capable  of.  Calculating  the  standard 
in  this  way,  the  value  of  1  c.c.  of  the  soap  solution  would  be  0*01 -?- 19*8 » 0*000505 
CaCOs,  ^^^  ^^  ^  evident  that  a  variety  of  different  standards  could  be  obtained  from  th^ 
above  results  on  the  Ca  solution.  Two  different  sets  of  standards  would  be  obtained 
according  as  we  deduct  1-35  c.c.  for  the  influence  of  the  water  of  dilution  or  not. 

In  the  following  tables,  the  columns  headed  *<  Ded't "  give  the  results  obtained  by 
calculation,  where  this  deduction  is  made : — 

Ca  Solution. 


Soap  required  by  10  c.c. 

standard  1  c.c.  Soap=GaCO,. 

Test  made  on 

Ded't. 

Ded't 

5  C.C. 
10  C.C. 
20  C.C. 
30  C.C. 

21-5 
19-8 

18-825 
18-17 

18-8 
18-45 
18-2 
17-71 

0-000465 
0-000505 
0000530 
0000550 

0-000532 
0-000542 
0-000549 
0000564 

The  hardness  of  the  Mg  solution  and  mixed  solution,  expressed  in  terms  of  CaCOp 
would  be  as  follows : — 


Mg  Solution.                         1 

Mixed  Solution. 

10  c.c.  =  Soap. 

Hardness =CaOO,  per  c.c. 

10  CO.: 

=  So&p. 

Hardness  sCaCO,  per  ac. 

Test 
made  on. 

c.c. 

c.c. 
Ded't. 

Standard 
0000505. 

Standard 
0000542. 

Ded't. 

c.c. 

c.c. 
Ded't. 

Standard 
0000605. 

Standard 
0-000542. 

Ded't. 

5c.c. 
10  C.C. 
lOc.cst'dg. 

24-40 
23-4 

•   • 

21-76 
2205 

•   • 

00012352 
0-0011817 

. . 

0-0011794 
0-0011951 

•   • 

20-4 
18-3 
19-7 

19-7 

16-95 

18-35 

0-00103 

0000924 

0-000995 

0  0010677 

0009187 

0-009946 

These  results  confirm  the  observations  of  Mr.  A.  H.  Allen  (December  Meeting  of 
the  Society  of  Chemical  IndiLStry,  vol.  VII.,  p.  795),  that  the  ratio  of  lime  hardness  to 
magnesia  hardness  by  the  soap  test  is  not  2  to  3,  or  42  to  75,  as  asserted  by  Wanklyn 
(Water  Analysis,  7th  Ed.,  p.  100) ;  also  that  a  mixture  of  calcium  and  magnesium  salts 
shows  a  lower  degree  of  hardness  than  either  of  them  separate. 

What  remained  of  the  sample  of  water  A  was  then  taken  up  after  it  had  beei^ 
standing  3|  months.  It  was  again  tested  for  total  solids,  hardness  by  Hehner's  methodt 
etc.     The  results  were  : — 


Total 
Solids. 

Loss 
on  ign. 

Temp. 
Hard*8. 

Perm. 
Hard's. 

Total 
Hard*0. 

When  first  received 
After  standing  3j|  months 

86-5 

77- 

8- 
9- 

21-14 
8-2 

39-65 
36-2 

60-79 
44-4 
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nil 


\  Some  of  this  water  waa  placed  id  a  bottle,  and  tests  were  applied,  u  with  the  C 
[Mg  solutioDB,  diluting  whatever  amount  was  taken,  up  to  100  cc,  with  difitilled 
r  before  applying  the  Boap  test. 

E^PKBiMGNTa  ON  Sauflb  a  (after  standing  3j  months).  j_ 


tBlBken. 

CXI.  of  Soap 

lOOcaoI  a 

sec.  Soap 

Ded-t. 

Ded-t. 

Ded-t. 

Standard 
=(y<xmor,. 

=(KK)0G4!. 

1 

1-6 

0.25 

16- 

25 

80-800 

13.650  ■ 

2 

2-6 

1-25 

13- 

2'25 

65-650 

33-875    ■ 

a 

6'1 

3,85 

10-2 

B1-5I0 

41-734    J 

10 

8-75 

7-45 

8-75 

7-45 

44-187 

40-379 

s« 

U-4 

13-05 

7-2 

G-525 

36360 

35-366 

so 

198 

18'45 

6-6 

6-16 

33-30 

33-333 

40 

26-2 

24-85 

6-65 

6-2125 

33-077 

33-672     _ 

fiO 

31-4 

30-05 

6-28 

6-01 

31-714 

32-574    J 

«0 

3-4 

36-05 

6-23 

6008 

31-478 

32-673    ■ 

[  Which  figure  should  be  taken  as  representing  the  total  hardness  of  this  water  1 
I  The  ao&p  solution  was  entirely  used  up  in  making  these  tests,  or  they  would  have 
t  csnied  farther.  A  small  amount  of  another  soap  solution  happened  to  be 
le,  which  like  the  first  bad  deposited  a  slight  sediment,  which  as  before  waa 
d  off,  affording  a  clear,  bright  solution.  With  tbia  tests  were  also  made  on  the 
lalatian.     The  results  were : — 


nohiliOB 

Soap  Solution  Uwd. 

lOcc.s 

.c.  Soap.          ■ 

1 

^■,.  * 

i 

10-85 
20-6 
37- 
56- 

10-85 
20-6 
38-1 

10-9 
21- 
38- 

31-73 
20-3 

18-85 
18-67 

21-23 
19-45    J 
18-21     ■ 
18-26     ■ 

[  100  c.c.  of  distilled  water  took  1-2  and  1-3  c.c.  soap  solution. 

I  The  Tolue  of  the  soap  solation  was  a  little  difierent   from  the  firat  one,  but 

IS  show  essentially  the  same  as  before. 

I  Tlffl  remits  by  the  soap  tost  are  apparently  altogether   unreliable,  for  very  bard 

■  especiaUy,  and  even  with  waters  comparatively  soft  the  results  for  permanent 

•  an  still  more  untrustworthy.     This  last  point  is  alluded  to  by  Mr.  Wanklyn 

''  Aniotyrif,  Ttb  Ed.,   p.  'J8)   where  be  expresses  disapproval  of  any  attempt  to 

1  the  different  kinds  of  hardness  (temporary  or  permanent)  by  means  of  the 


I 


a  advisable  to  abandon  the  use  of  the  soap  test  entirely,  for  although 
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ftU  ehemiats  ftre  wall  ftwmre  of  the  rongUj  Kpproziin&te  duncter  of  the  raniltB,  thur 
diertta  nsnollf  &r«  not,  uid  ftttribnte  as  much  imporUnoe  to  the  figure  for  "  haidiwu 
by  aoap  test "  as  to  bjij  other  figure  os  the  report  of  ft  idLomiat  whom  they  laxj  employ. 


APPARATUS    FOR   BITTTER   A2!TALTSIS. 
Bt  H.  Droop  Richmond. 
In  a  paper,  a  translation  of  which  appeared  in  the  Analibt  for  November  and  December, 
1S88,  and  Janoar;  and  Febrnary,  1889,  WoUny  reoonunende  the  uae  of  a  60  per  cent 
soda  solntion  for  saponifying  the  butter  fat  in  Rcdchert's  prooeea,  and  the  followiiig 
apparatoB  has  been  [oond  uBefnl  for  Btoring  this  Bohitioti. 

It  consiBts  of  a  botUe  holding  the  aolution  fitted  with  an  indiambber  cork,  throogii 
which  two  tnbee  pass,  one  of  them,  open  at  both  ends,  oarrying  the  blowing-baU  A,  uA 
the  other  being  bent  over  and  terminating  in  the  pipette  B,  The  tube  pomop  down  imidt 
the  pipette,  and  tenninates  at  a  mark,  to  whioh,  if  the  pipette  is  filled,  just  over  1 CA 
of  Boda  solution  would  be  discharged.  In  the  upper  part  of  the  jnpette  at  tube  B,  on 
which  is  the  tap  C,  is  joined  at  right  angles,  to  tiie  end  of  which  a  soda-lime  tube  ii 
attached  (not  shown  in  figure).  At  the  bottom  of  the  pipette  a  cap  (either  of  glara  la 
in  figure,  or  preferably  of  indiarubber)  is  fitted. 

The  apparatus  is  used  in  the  following  manner :  On  compreeaing  the  ball  A,  tbt 
soda  solution  is  forced  up  the  other  tube  into  the  pipette,  the  air  escaping  by  tlu 
tube  D  (the  tap  being  open).  When  the  pipette  is  full  to  the  mark,  or  a  little  onr, 
the  pressure  on  the  ball  is  released,  and  the  excess  of  soda  solution,  together  with  anw 
air,  is  sucked  back.  The  tap  is  now  turned  off  and  the  cap  removed,  and  the  flsak  « 
other  receptacle  placed  under  the  bottom  of  the  pipette ;  on  the  tap  being  turned,  tbt 
caustic  soda  solution  runs  out,  and  the  cap  being  replaced,  tiie  apparatus  is  ready  for  m 
again. 
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As  long  B^  the  level  of  the  caustic  soda  in  the  pipette  iB  not  &Uowed  to  ri» 
•e  tnbe  I),  no  particular  care  need  be  taken  to  fill  to  any  fbux,  the  axcees  being  in- 
ibly  eucked  back.  All  the  air  that  enters  the  apparatus  must  puss  through  the 
UnM  tube  attached  to  D,  and  is  thus  free  from  carbonic  aoid.  The  quantity  1  c  c. 
been  chosen,  as  it  b  sufficient  for  11!i  grs,  of  butter-fnt,  the  quantity  taken  for  the 

process ;  should  13  grs,  be  used,  2  c.c.  may,  of  course,  be  taken. 

Another  piece  of  apparatus  which  willbefound  useful  is  this  (Fig.  2),  which  is  used  when 

It  consists  of  a  tube,  A  1  cm.  in  diameter,  and  about  4  cm.  long,  connected 

bulb,  B  3  cm.  in  diameter,  nith  a  tube  C  about  'C  cm.  in  diameter  and  1  b  cm.  longi 

■lig)«  of  about  120"  ;  this  at  the  end  is  also  bent  at  120*^.     On  this  tube  C  is  fitted  a 

coadenser  D,  the  water  running  in   at  E  and  out  at  E'.     The  distilling  liask  is 

led  by  a  cork  to  A,  and  the  end  of  C  is  inserted  into  a  condenser,  the  water  being 

un  freely  through  D  until  the  fatty  acidf  are  melted.     When  this  is  the 

tA«  ("otw  M  removed  j'roM  D  and  the  distillation  proceeded  with.     The  bulb  B  pre- 

I  any  spurting  that  may  take  place,  and  the  wide  tube  A  allows  the  condensed  liquid 

n  bock  into  the  flask  without  trouble.      If  care  be  taken  to  remove  the  water  from 

le  reaults  are  not  sensibly  difierent  from  those  obtained  with  the  Wollny  apparatus. 

{CondiiMiyn  of  tfis  Soclelt/'g   Proetedinga.) 


.TION  OF  SOLUBLE  AND  INSOLUBLE  FATTY  ACIDS  IN  BUTTB!^ 
By    William    Juunhtone,    Ph.D.,    F.I.C,    F.C.S. 
lie  butter  to  be  examined,  2-S  grammes  of  the  clarified  fat  is  saponified  with  a 
Fs  qnantity  of  alcoholic  pot«sh  in  a  closed  fiask  with  the  aid  of  heat  and   repeated 
ings. 

When  BaponificatioQ  is  complete,  the  soap  solution  is  transferred  to  a  suitable  vessel 
titrated  with  standard  acid,  and  thereby  the  amount  of  KHO  ascertained  whicb^H 
ired  to  saponify  the  2'I>  grammes  of  the  following  three  samples  of  butter.  ^H 


AlkaU  taken  kho 
Add  required 


r  Consumed 


W. 


Y. 


10^04  c 


The  alcohol  is  now  boiled  off,  excels  of  acid  added  so  as  to  decompose  the  soap,  and 
gently  heated  until  the  fatty  acids  are  melted. 

The  insoluble  fatty  acids  are  now  filtered  ofi*  through  an  unweighed  filter  in  the 
1  manner,  and  then  thoroughly  washed  with  boiling  water  until  the  wa.4hinga  are 
when  the  filter  tontftining  them  is  set  aside  in  a  moderately  warm  place  and 
ed  to  air  dry.  When  the  filter  is  sufBciently  dry,  it  is  taken  and  folded  up  and 
E«n«d  to  a  Soihlet  extraction  tube  and  thoroughly  extracted  with  dry  etJier,  the 
bttog  received  in  an  accurately  weighed  flask. 

extraction  is  complete,  the  ether  is  evaporated  off,  and  the   fiask    and 
in  the  water  oven,  and  when  dry  allowed  to  cool  and  finally  weighed. 
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Thus—  A.  W.  Y. 

Fatty  acid  +  Flask       ..         ..         29-1917  29-1346  298400 

Flask 26-9430  26-8844  27-6942 


Fatty  acid  (insolable)  in  2*5  grammes  2-2487  2-2502  2*2458 

X  40  =  Per  Cent 89-9480  90-0082  89-8320 

When  the  percentage  of  insoluble  fatty  acids  have  been  ascertained,  add  sofficient 
standard  alkali  to  the  flask,  heat  gently  when  saponification  rapidly  takes  place,  then 
wash  the  soap  solution  thoroughly  into  a  basin  and  titrate  again  with  standard  add  and 
estimate  the  amount  of  alkali  now  consumed  by  the  insoluble  fatty  adds. 
Thus—  A.  W.  Y. 

iib  Taken  2000  c.c.  20-00 c.c.  20-00  ex. 

Add  required 11-87  11-74  11-94 


Then— 


^  Consumed         . .         . .  813  8-26  8-06 


Kiu  Consumed  by  2*5  grammes  butter    10-22  c.c  10-04  c.c.  10-24  c.c. 

KHo  Consumed  by  insoluble  fatty  adds     8*13  8-26  8-06 


Kio  required  by  soluble  fatty  add  of 

2-5  grammes 2-09  1-78  2-18 

The  percentage^of  soluble  fatty  acid  (as butyric)  by  Reichert-WoUny's  process  is:— 

4-37  4-44  4-68 

The  amount  of  soluble  adds  found  in  the  above  three  samples  of  butter  calculated 
as  butyric  acid: — 

7-35  6-26  7-67 

Deduct  that  found  by  distillation  4-37  4*44  4*68 

2*98  1*82  2*99 

Working  in  the  manner  above  described,  we  get  an  accurate  estimation  of  the 
amount  of  the  total  soluble  fatty  acids  contained  in  a  sample  of  fat,  and  it  is,  therefore^ 
an  infinitely  superior  process  to  Reichert's,  for  by  the  latter  only  a  proportion  of  the  soluble 
adds  are  obtained,  and  that,  merely  of  the  volcUUe  cudda;  beddes,  the  Rdohert-WoUny 
method  only  furnishes  comparative  results  when  rigidly  performed  in  the  same  manner,  a 
process  which  ought  not  to  be  tolerated  when  there  is  another  method  which  gives 
with  absolute  accuracy  the  total  amount  of  soluble  fatty  adds.  Reichert's  process 
certainly  allows  the  operator  to  make  a  very  rough  estimation  of  the  volatile  adds, 
but  it  does  not  give  him  any  indght  as  to  the  coinpodtion  of  the  volatile  adds,  viz.,  as 
to  the  proportion  of  Butyric,  Propionic,  Acetic,  and  Formic  acids,  all  of  which  are 
sometimes  present  in  the  distillate,  and  last,  but  not  least,  the  proportion  of  non- 
volatile soluble  fatty  adds. 

The  following  equations  are  extremely  interesting,  and  may  very  easily  be  brought 
about  with  ordinary  glycerine. 

CaH A  +  2KH0  =  KC,H,0,  +  KCHO, + H,0  +  2Ht 
C,H,0,  +  KHO  =  CaHsKO, + 2H,0 

What  must  it  be  with  nascent  glycerine  in  pveeenoe  of  excess  of  KHO  f 
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RECE^rr  RESEARCHES  AND  IMPROVEMENTS  IN  ANALYTICAL 
PROCESSES. 
r  TO  Distinguish  Rssobcin  fkdm  Carbolic  or  Salicylic  Acid.  H.  Bopin 
Tydtchr.  v.  Pharmaeie,  etc.,  May,  18^9. — If  a  few  drape  of  a  eolution  of  sodio 
site  are  added  to  a  watery  or  alcoholic  soluttoa  of  refiorcin,  a  violet  colonr, 
BIy  changing  to  yellow,  is  produced.  On  warming  or  adding  excess  of  the  reagent, 
fa  liquid  gets  dark  brown.  One  part  of  resordn  dissolved  in  10,000  parts  of  water  will 
stJU  show  the  reaction.  Carbolic,  salicylic,  benzoic  and  other  allied  acida  do  not  show 
the  reaction,  and  at  the  most  turn  only  slightly  yellow  on  warming.  Pyrocatechin, 
when  treated  with  the  reagent,  turns  a  vanishing  green  ;  bydroquinon  soon  gets  yellow 
MnA  red.  Another  t«Bt  is  to  first  add  a  little  liquor  ammonia  and  then  a  few  drops  of 
tiie  hypochlorite,  when  the  liquid  will  give  a  reddish  violet  colour,  which  changes  green 
no  boiling.  The  colouring  matter  is  not  taken  up  by  benzol.  The  reaction  is  not 
■hared  by  ealicylic  acid,  benzoic  acid  or  antiFebriu,  but  carbolic  acid  thus  treated  turns 
a  iraeniah  blue,  which  is  partly  decomposed  by  benzol,  The  colours  are  changed  to  red 
filnte  sulphuric  acid. 


L.  DE  K.^H 


Composition    of  Macahsa  Oil,     L.  van  Itallie. — Nederl.  Tifdechr. 

May,  16B9. — The  seeds  of  Cussambrium  spinosum  contain  about  36  per  cent,  of  a 

lat  easily  soluble  in  ether,  petroleum   spirit,  and  benzol,  but  slightly  so  in  alcohol. 

miog,  the  bulk  of  the  fat  melts  at  22"  C.     The  author  obtained  on  analjmis  the 

ig  results:    Iodine  number  5'-i.     Insoluble  fatty  acids,   91*4   percent.     Speci6c 

of  these  acids,  '922  at  15"  C. ;  their  melting  point,  5.^^  C.     One  gram,  of  the 

free  fatty  acid  carreeponding  with    0166  gram,    caustic  potash.       The 

idficataon  equivalent  was  found  to  be  2.?0.     The  glycerin  was  estimated  by  Hebner's 

Fonute  method,  and  amounted  to  C'3  per  cent.     The  volatile  acids  were  found  to  be 

le  and  butyric  acids.      The  presence  of  oleic  acid  wna  proved  by  dissolving  out  the 

nap  with  ether  and  weighing  the  lead  oleate.     Some  of  the  oil  was  saponified  and 

■cids  thrown  up  with  hydrochloric  acid.      They  were  then  treated  with  alcohol  of  70 

Mnt.  to  remove  bulk  of  the  oleic  add,   and    then    treated    with    alcohol    of    DO 

The  insoluble  portion  proved  to  be  arachidic  acid,  whilst  the  neutralised 

gave  with    magnesium  acetate  a  precipitate  which,    from  its    percentage   of 

,  and  other  properties,  was  found  to  be  a  salt  of  lauric  acid.      The  fat  therefore 

ieta  of  the  glycerides  of  lauric,  oleic,  arachidic,  acetic,  and   butyric  acids.     A  sample 

oil  which  bad  been  kept  for  twenty  years  had  not  in  the  least  deteriorated. 

L.  i>E  K.       I 


EsmuTiOK    op   Alkaloids   in    Coca  Leaves,  Prof.  Van  deb  Marik.     AW<r^ 

V.  Pharmaeie,  etc.,  April,  1SS9. — The  author  first  tried  Squibb's  method.  Fifty 
ne*  of  the  leaves  were  macerated  with  40  grammes  of  05  per  cent,  alcohol  and  1-6 
of  hydrochloric  acid.  After  percolating  and  distilling  off  tbe  spirit,  the  residue 
akui  up  with  30  c.c.  of  ether,  which  was  then  shaken  with  30  c.c.  of  water  and 
of  10  per  cent.  add.     The  watery  iluid  was  drawn  off,  and  the  ether  once  more 
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shaken  with  10  c.c.  acidified  water.  The  mixed  acid  fluidy  after  being  onoe  more  shaken 
with  a  little  ether  to  remove  any  colouring  matter,  was  rendered  alkaline  with  sodium 
carbonate,  and  the  isolated  alkaloid  shaken  out  with  ether.  The  author  obtained  *49 
per  cent,  of  alkaloid,  but  objects  to  the  process  on  the  following  grounds :  1.  The 
quantity  of  alcohol  ordered  is  too  small,  and  should  be  doubled.  2.  As  a  rule,  the  ether, 
when  shaken  with  add  water,  forms  a  troublesome  emulsion.  3.  Twice  shaking  with 
ether  is  insufficient.  4.  The  residue  left  on  evaporation  is  not  pure  cocain,  as  it  did 
not  dissolve  completely  in  hydrochloric  acid,  and  left  about  50  per  cent,  of  insoluble 
residue.  It  is  also  dangerous  to  distil  a  strongly  acid  alcoholic  solution  of  oocain,  as  it 
so  readily  decomposes.  The  author  next  tried  the  process  of  Castaing.  Fifty  grammes 
of  coca  leaves  were  treated  with  400  c.c.  of  boiling  water,  and  after  standing  for  half  an 
hour  percolated.  The  residue  was  then  percolated  with  alcohol  of  85  per  cent.,  and  the 
mixed  filtrates  thrown  down  with  lead  acetate.  After  the  excess  of  lead  had  been  removed 
with  sodium  sulphate,  the  liquid  was  concentrated,  filtered,  rendered  alkaline  with  sodiom 
carbonate,  and  shaken  out  with  ether.  The  amount  of  cocain  was  *38  per  oent.,  but  it 
was  only  partly  soluble  in  dilute  hydrochloric  acid,  and  much  coloured.  The  next  process 
tried  was  that  of  Albertoni  and  Guareschi.  Fifty  grammes  of  the  leaves  were  ex- 
hausted with  ether,  the  ether  was  distilled  off,  the  residue  treated  with  boiling 
water,  and  the  solution  evaporated  to  dryness  with  a  little  magnesia.  On  extraction 
with  amylic  alcohol,  '14  per  cent,  of  alkaloid  was  obtained.  As  a  last  resource,  Bignon's 
process  was  tried.  Fifty  grammes  of  the  powdered  leaves  were  macerated  for  forty- 
eight  hours  with  a  20  per  cent,  solution  of  sodium  carbonate,  then  dried  on  the  wate^ 
bath  and  exhausted  with  petroleum  spirit  to  dissolve  the  oocain.  The  solution  wis 
shaken  with  dilute  hydrochloric  acid,  which  takes  up  the  oocain.  The  acid  fluid  was 
then  rendered  alkaline  and  shaken  with 'ether,  which  extracted  the  cocain.  The  per- 
centage of  cocain  got  by  this  process  amounted  to  *06,  a  proof  that  most  of  the  alkaloid 
had  been  decomposed  by  the  strong  alkaU.  The  author  then  tried  the  following  idea : 
25  grammes  of  the  powder  were  mixed  with  10  grammes  of  magnesia  and  a  little  water, 
and  dried  on  the  water-bath.  After  percolating  with  ether  (so  as  not  to  dissolve  any 
hygrin),  the  ether  was  distilled  off  and  the  residue  treated  with  add  water  and  filtered. 
After  rendering  alkaline,  the  alkaloid  was  extracted  with  chloroform.  Obtained  *2  per 
cent,  alkaloid.  A  dmilar  experiment  was  made  with  50  grammes  of  the  leaves,  and  *19 
per  cent,  of  alkaloid  was  obtained.  Ether  may,  however,  be  advantageously  substituted 
for  chloroform.  The  author  finally  recommends  the  following  process :  50  grammes  of 
the  powdered  leaves  are  mixed  with  20  grammes  of  magnesia,  and  dried  at  60^  C,  then 
extracted  with  ether.  After  distilling  off  the  ether  the  residue  is  taken  up  with  30  c.c. 
of  2  per  cent,  hydrochloric  add.  The  acid  is  filtered  and  repeatedly  agitated  with  ether, 
to  remove  colouring  matters.  Ammonia  is  then  added,  and  the  mixture  shaken  out 
three  times  with  25  c.c.  of  ether.  After  standing  for  a  little  while  over  a  few  pieces  of 
calcium  chloride,  the  ether  is  evaporated  and  the  alkaloid  weighed. 

L.  DB  E. 

Estimation  of  Dextrin  in  Nabootic  Extracts.     Prof,  van  deb  Mabgk.     Nederl' 
Tydschr  v.  Fluirmacief  etc.,  April,  1889. — ^The  author  tried  Pannetier's  prooeasi  which 
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itiy  leaves  nothing  to  be  desired,  and  ia  perfonned  ss  follows :  Two  ^ramnies  of 
are  dissolved  in  50  c.o.  of  water  and  precipitated  with  5  c,c,  of  liquor 
The  filtrate  ia  freed  from  lead  by  Hulphureted  hydrogen,  and  concentrated  to 
Ifth  of  its  bulk.  An  equal  volume  of  spirits  of  wine  ia  next  added,  which  precipi- 
!  dextrin,  and  some  alkaline  salts.  The  precipitate  is  washed  with  alcohol,  dried 
irnghed.  To  make  sure,  the  destrin  may  be  inverted  and  estimated  by  Fehliug'e 
Feeling  no  conddence  in  the  method,  the  author  tried  the  following  experi- 
TwD  grammes  of  extract  of  belladonna  were  dissolved  in  50  c.c.  of  wat^r, 
pftated  with  liquor  plumbi  and  filtered.  After  freeing  the  filtrate  of  lead  and 
ktrating,  alcohol  was  added  and  the  fluid  remained  clear.  Two  mixtures  were 
toade  ap  containing  respectively  5  and  10  per  cent,  of  dextrin,  but  alcohol  failed 
a  turbidity.  With  a  mixture  containing  10  per  cent,  of  dextrin,  a  faint 
obtained,  and,  when  20  per  cent,  bad  been  added,  about  one-third  of  the 
I  recovered.  On  repeating  the  last  experiment,  but  with  addition  of  much 
i  iJcafaol,  67  per  teat,  of  the  dextrin  was  recovered.  The  author,  therefore,  con- 
that  the  method  is  perfectly  iiseless,  and  endeavoured  to  find  a  better  way. 
lotiree,  perfectly  well  known  that  dextrin,  when  heat«d  with  a  2  per  cent,  atroi 
Mtbloric  acid  is  gradually  converted  into  glucose.     Before  applying  the 

I,  it  was  necessary  to  prove :  1.  Whether  the  extrai-ts  themselves  contain  copper" 
lltg  bodies;  2.  Whether  the  inversion  can  be  quantitatively  depended  on.  Two 
of  belladonna  extract  were  dissolved  in  10  c.c.  of  water,  and  made  up  with 
75  c.c.  The  precipitate  was  filtered  ofl*  and  washed  with  alcohol  of  75  per 
Tha  alcohol  was  evaporated,  and  the  residue  treated  with  Fehling,  which  was 
reduced.  Fehling's  solution  was  also  reduced  by  the  watery  solution  of  the 
Xte.  Two  grammes  of  the  same  extract  were  precipitated  with  liquor  plumbi, 
nte  freed  from  lead  by  passing  hydrogen  sulphide,  and  after  boiling  neutralised. 
lud  KtroDgly  reduced  the  Fehling.  As  these  experiments  proved  that  the  extract 
ed  redudng  bodies,  it  became  important  to  know  the  reducing  power  of  difierent 
i  (i-om  various  origins.  The  author,  therefore,  took  samples  of  extract  of  bella- 
(NoB.  1,  3,  5,  7)  and  extract  of  hyoscyamua  (Noa.  2,  4,  6,  8).  Two  grammes  were 
id  ia  50  c.c.  of  water  and  precipitated  with  8  o,c.  of  liquor  plumbi.  After 
ig  the  lead,  the  liquid  was  evaporated  down  to  '20  c.c.  and  titrated  with  Fehling's 
■alotion.  It  was  now  found  that  10  c.c.  of  the  filtrate  (==1  grm.  extract) 
i  of  Fehling: —  ■ 

Vos.  1.  ^.  :i.  i.  Q.  e.  7.  e.  M 

•7  -5  1-3  2'2  1-4  1-8  1'2  1-3  c,o.  ■ 

indiog  with  an  average  percentage  of  '6  per  cent  of  glucose,  which  may  be  di»- 
ed.  The  next  step  was  to  ascertain  whether  dextrin  may  be  completely  converted 
Ten  gn.mmes  of  the  best  commercial  dextrin  were  dissolved  in  100  c.c.  of 
Ten  CO.  of  this  solution  took  an  average  of  9*6  c.c.  of  Fehling,  corresponding  with 
oaot.  of  glucose.  The  sample  lost  in  drying  ll'G  per  cent,  of  water;  '2  grma.  of 
WW  dissolved  in  100  tc.  of  3  per  cent,  hydrochloric  acid,  and  heated  for  two 
In  W&t«r  of  90"  C.  After  cooling,  the  liquid  was  made  up  to  the  mark  and  then 
10  cc.  of  Fehling  required  3?  c.c.  of  llie  liquid,  which  proved  a  Iom  of  8-8 
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per  oent.  dextrin.     In  a  second  experiment,  when  the  heating  was  oontinued  for  three 

hours,  the  loss  amounted  to  18*9  per  cent.*    These  results  are,  however,  more  satisfoctorj 
than  those  obtained  by  Wertha  and  Payer,  who  respectively  got  a  loss  of  58  and  38  per 

oent.     The  author  thinks,  however,  that  this  process  may  be  still  found  useful  in  cmm 

of  serious  frauds.  L  de  K. 

Copper  in  Gherkins.  Wesener.  ZeiUchr.f.  Angew,  Chemie,  No.  5. — One  sample 
possessing  an  unnatural  green  colour  gave  on  analysis  '0036  per  oent.  of  copper  oxide,  or 
*058  per  cent,  on  the  dried  substance.  A  second  sample  of  a  yellowish-green  oolour  only 
showed  traces  of  copper,  whilst  a  third  sample  seemed  to  be  quite  free  from  that  metsL 
The  copper  in  the  first  sample  was  no  doubt  the  cause  of  the  serious  illness  of  a  child. 
It  will  be  interesting  to  analysts  to  read  that  not  a  trace  of  copper  could  be  detected  in 
the  preserving  vinegar.  L.  db  K. 

Estimation  op  Alkaloids  in  Extracts.  L.  van  Itallie.  NederL  Tyd§ehr.  «. 
Pharmacie^  etc.,  January,  1889. — Five  grms.  of  the  extract  are  dissolved  in  water  with  the 
aid  of  10  drops  of  dilute  sulphuric  add  (1 — 20),  and  then  made  up  to  50  c.c.  After  stand- 
ing for  an  hour  or  two  with  occasional  shaking,  25  c.c.  of  solution  of  lead  acetate  (1 — 10) 
are  added.  After  settling,  the  fluid  is  filtered  through  a  dry  filter.  50  cc.  of  the 
filtrate  are  now  mixed  with  10  c.c.  of  the  dilute  sulphuric  acid,  and  again  filtered. 
From  this  second  filtrate  50  c.c.  are  put  into  a  separating  funnel,  and  after  rendering 
alkaline  with  ammonia,  shaken  out  three  times  with  50  c.c.  of  chloroform.  The 
chloroform  is  distilled  off,  and  the  residue,  after  dissolving  in  5  c.c.  of  spirits  of  wine, 
titrated  with  ^  hydrochloric  add,  1  c.c.  of  which  represents  *00289  grm.  atropine  or 
hyoscyamine,  *0053  aconitine,  or  *00127  coneine,  lackmoid  being  used  as  indicator. 

L.  de  K. 

.-^mi  ■  ■!■■■  —  ■  I  ■  -■■■I  —^1 

Analysis  op  Sulphate  op  Soda.  Isbert  and  Venator.  Zeitschr  f,  angew  Chemitf 
No.  3,  89. — ^The  anlaysis  of  commerdal  sulphate  of  soda  is  very  troublesome,  and  coo. 
sequently  highly  charged  for  by  analysts,  which  causes  the  manufacturers  to  send  hot 
very  few  samples.  The  authors  have  found  a  very  accurate  and  simple  process,  which 
suits  the  manufacturers.  It  is  as  follows :  About  2  grammes  of  the  samples  are  diB- 
solved  in  the  smallest  quantity  of  hot  water  and  mixed  with  a  little  ammonia  and  sm- 
monium  carbonate  as  long  as  a  predpitate  forms.  The  pradpitate  must  be  freed  from 
soda  by  re-dissolving  in  hydrochloric  acid  and  reprecipitating  with  ammonium  oarbonifte. 
The  mixed  filtrate  and  washings  now  contain  sodium  sulphate,  ditto  chloride,  and  alflo 
the  excess  of  sulphuric  acid  the  sample  might  have  contained.  The  liquid,  which  will 
measure  about  lOOcc,  is  evaporated  in  a  platinum  dish,  to  dryness.  The  residue  is  gently 
ignited  to  expel  ammoniacal  salts,  and  then  weighed  as  pure  sodium  sulphate,  any  sodium 
chloride  having  been  decomposed  by  the  ammonium  sulphate.  If  the  sample  should  be 
rich  in  chlorine,  a  little  extra  ammonium  sulphate  should  be  first  added  to  the  filtrete* 
From  the  weight  of  the  sodium  sulphate  is  deducted  the  weight  of  sodium  sulphate 
corresponding  with  the  sodium  chloride  the  sample  contained,  and  which  is  estimated  with 

ded-normal  silver.     The  test  analyses  are  very  satisfactory. L.  pk.  K.    ^ 

*  See  also  Analyst,  1887,  p.  138.     L.  de  K. 
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LAW  NOTES. 

BoBOUOH  ANALrsT  V.  The  Bedfobd  Cobporation. 
lu  an  kctioa  in  which  Dr.  Yoelcker.  of  Loadoo,  the  Borough  ADuhst,  cUimed  £21  troia  the 
fpoiation  for  feea  tor  making  analjseB.     Mr.  F.  Low  (Solicitor  to  the  Society  of   Public 
appeared  for   Ihe   plaintiff,   aud  Mr.   Bonsey   (iuslructed  bj   ihe   Town   Clatk)   for   the 

Fir,  in  opening  the  case,  said  no  doubt  his  Honoar  was  surprised  tbat  a  pablic  official  of  the 
'  Bedford  should  ha\  e  to  come  to  tbat  Court  to  recover  irorlc  done  aa  public  analjat,  but 

SU  genemllj,  and  particularlf  the  Bedford  Rnaiyst.  were  not  popaliir  officials,  and  Dr. 
e  former  boroi^h  amiljit,  terminated  his  engagement  under  circnmstani^s  which  probably 
iVras  »ware  of,  [The  Judge  said  this  matter  wie  perfectly  immaterial  to  the  action].  Ttiis 
^ial  observation  ao  fur  as  his  client  was  concerned,  because  he  would  not  Lave  taken  the 
it  hkd  it  not  been  for  the  persniuion  of  the  late  Aid.  Howard,  who  was  a  friend  of  bis.  Dr. 
^  appointed  as  public  analyst  to  the  Bedford  Corporation  in  May,  1887,  on  the  condition 
1 14>  receive  one  guinea  for  every  sample  submitted  for  analysis.  In  the  following  NovembM 
Ibles  were  sent  to  him  from  Bedford  for  analysis,  and  among  them  were  two  samples  of 
;th«  fooiteen  samptea,  thirteen  were  reported  genuine,  and  no  question  coutd  be  ruiaed  on 
ppTOMUutloD  could  follow.  Odb  Sample  of  coffee  was  found  to  contain  80  per  cent,  of 
plnrepordog  tbis  case  Dr.  Voelcker  did  not  use  the  fum  of  certificate  us  prescribed  by 
d  fklled  to  insert  the  weight  of  the  sample  quite  by  accident,  and  In  consequence  of  that 
Uton  laid  it  was  Dseless  to  them  as  tfaey  could  not  take  proceedings  on  it  againtt  the  owner 
pic.  But  while  refnsing  to  pay  for  this  one  sample,  the  Corjioration  also  refused  to  pay  for 
[foniteen  samples.  With  retpect  to  the  blank  left  tor  the  weight,  a  foot-note  on  the 
Mid  that  when  the  sample  could  not  be  conveniently  weighed  the  weight  need  not   be 

rho  .contended  that  it  was  perfectly  immaterial,  but  it  would  not  be  so  with  some 
The  orinisaioQ  of  the  weight  in  tbi>  instance  did  not  render  the  cettilicste  useless,  and  ha 
phat  it  was  a  good  and  sufficient  statutory  certiGcate  under  the  Act.  In  the  case  of  a 
I,  tn  case  the  Court  did  not  accept  the  certificate,  the  presence  of  the  Analyst  would  be  all 
tceisary,  and  he  informed  the  Corporation  he  would  be  ready  to  attend  if  warned.  He  also 
katend  the  certificate,  bat  the  Corporation  said  tbaC  after  the  certiGcate  had  once  left  bis 
Duld  not  alter  it.  Six  guineas  had  been  oifered  by  the  defendants,  but  plaintiff  would  not 
JKanaebe  waj  entitled  to  twenty  gnlneas,  six  other  sainples  having  later  on  been  nnalyted. 
tAgB  ssid  the  point  was  as  to  whether  the  insertion  of  the  weight  was  materia)  in  this 

itlcker  iitated  that  he  weighed  the  sample  of  coffee,  and  it  neighed  5oi.     In  all  casi;s  of 

jeotfee,  the  weight  was  perfectly  immatedal  to  the  analysis,  however  small   the   sample 

jln  Mine  subaCances,  such  as  druga,  weight  nas  material. 

BxiiDlaed :  Hod  the  nunple  been  smaller,  he  should  have  retained  it  and  asked  tor  another 

It  (or  chemical  reasons,  but  heuuse  it  wa-i  always  advi>able  to  have  a  fair  representative 

t  a  v«iy  unall  sample  from  a  large  bulk  might  give  a  failaciiins  result.     He  examined  every 

1  tndystated  the  result  In  the  certificates. 

Idge  (^xpreEsed  his  opinion  that  it  was  the  intention  for  the  weight  to  be  inserted  in  all 

pt  where  it  could  not  be  done. 

>uey  pointed  out  that  one  of  the  certiGcste<>  was  not  signed,  and  was  therefore  useless.     It 

ki  tbat  in  cases  of  articles  liable  to  decompc^ition  or  change  in  constitution,  mention  mast 

!  it  in  (he  certiScate,  but  in  some  of  tlie  certificates  that  came  under  this  head  tbia  had  not 

nrnaidlt  was  unnecessary  becacEe  all  those  turn  pies  were  genuine. 

■liey  nld  that  the  object  of  the  Act.  wa9  tbat  the  form  of  certlfioate  should  be  strictly 
nth,  and  no  proceedings  could  be  taken  before  the  production  of  the  certiiicate  properly 
IdBgiictl. 

Hge  was  satisfied  that  the  certificate  must  be  made  out  according  to  the  Statute,  and  after 
I  Wt  the  Analyst's  hands  he  could  not  alter  it. 

■Mey  asl(«d  bow  they  were  to  know  that  u  proper  sample  had  been  sent  if  the  weight  was 
The  plalstiiT  had  left  ont  the  matenal  part  by  not  inserting  the  weigbt,  and  the  analysla 
■plele  until  a  proper  certiScate  had  been  given. 

PDonr  thought  some  of  the  certiQcat«s  infarma],  but  reserved  judgment,  and  Mr.  Law 
[Honour  to  carefully  I'onstder  the  question  of  power  to  amend  the  cerUficate. 

nQCBenoN  flEViVBD.--Aoaseof  imponimce  was  henni  at  the  Worship  Street  Police  Court 
nlk,  before  Mr,  Busliby,  the  presiding  magistrate,  a^inst  a  trtidesmsn  who  had  berai  sum- 
IB  Instance  of  the  Vestry  of  Bethnal  Ureen  for  selling  an  article,  to  wii.  coITee,  adulterated 
Ont>  of  chicory,  contrary  to  the  statute,  and  was,  therefore,  niit  of  the  nature,  substance, 
itfODan^d  by  the  purchaser.  "Ur.  Ogle  appeared  for  the  defence,  and  contended  that  hia 
mtwtad  by  the  notice  printed  on  the  wrapper,  that  the  article  sold  was  a  mixture.  Mr 
of  the  Sanitary  Department,  who  appeared  in  support  of  tlie  sommons,  addressing  the 
Wid  Iliii  was  the  first  cace  of  the  kind  that  had  come  under  tbc  notice  of  the  Vestry,  wbo 
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were  desirous  that  it  should  be  considered  as  a  test  case,  and  to  have  the  decision  of  the  Court  upon  it. 
The  points  to  be  considered  were  whether  the  sample  was  sold  to  the  prejudice  of  the  purchaser,  as  aet 
forth  in  section  6  of  the  Act,  and  how  far  the  vendor  was  protected  by  giving  a  label  stating  that  the 
article  was  a  mixture.  It  had  been  generally  thought  that  if  a  customer  asked  for  coffee  the  vendor 
might  supply  a  sample  containing  any  quantity  of  chicory,  providing  it  is  placed  in  a  wrapper  labelled, 
"  A  mixture  of  chicory  and  coffee."  The  wrapper  produced  by  Mr.  Ogle  was  itself  an  ingenious  devioe; 
it  was  somewhat  misleading,  and  was  printed  as  follows :  **  The  finest  fresh-roasted  ooffee.  This  is 
sold  as  a  mixture  of  chicory  and  coffee."  It  had  been  held  by  a  metropolitan  magistrate^  in  a  recent 
case,  that  if  coffee  was  asked  for,  the  purchaser  was  defrauded  if  any  ot&er  article  was  sapplied,  how- 
ever it  might  be  labelled.  He  would  further  call  the  attention  of  the  magistrate  to  the  case  of  liddle 
V,  Beese,  and  the  judgment  of  Justices  Lush  and  Manisty,  the  protection  afforded  to  the  vendor  by  the 
giving  of  a  label,  referred  to  in  section  8  of  the  Act,  applied  to  the  sale  of  compounded  articles  of  food 
mixed  with  any  matter  or  ingredient  not  injurious  to  health,  and  not  intended  fraudulently  to  increase 
its  bulk,  weight,  or  measure.  Coffee  was  not  necesourily  a  compounded  article,  and  where  chicory  ms 
added,  which  could  be  purchased  separately  at  about  one-fourth  the  price,  he  respectfully  submitted 
that  the  effect  was  fraudulently  to  increase  its  bi^k  and  weight,  and  that,  consequently,  an  offence  had 
been  committed  against  the  statute.  Mr.  Bushby  said,  after  hearing  the  evidence,  that  he  was  of 
opinion  that  the  vender  had  complied  with  the  statute  by  giving  a  laoel,  and  that  the  case  could  not 
be  sustained.  If,  however,  a  point  of  law  were  submitted  to  him,  he  would  consider  whether  he  should 
state  a  case  for  an  appeal  to  a  superior  court. 


Interesting  Cases  of  the  Adultbbation  of  Olive  Oil.— At  the  Wandsworth  Police  Comt, 
on  the  17th  ult.,  J.  Palmer  and  Sons,  Balham,  were  charged  by  Inspector  Smith  with  selling  olive  oil 
so  adulterated  as  to  be  indigestible,  and  consequently  dangerous  to  health.  The  Inspector  produced 
Dr.  Muter*s  certificate,  whi(£  showed  that  the  oil  was  chiefly  mineral  oil,  so  prepared  as  to  resemblB 
olive  oil  in  appearance.    The  defendant  was  fined  £10  and  cobts. 

At  the  same  court,  on  the  1st  of  May,  W.  Taylor,  jun.,  of  Clapham,  was  charged  by  Inspector 
Smith  with  selling  adulterated  olive  oil.  Dr.  Muter's  certificate  showed  the  article  to  contain  not  lass 
than  50  per  cent,  of  ground  nut  oil.  The  defendant  pleaded  entire  ignorance,  and  the  magistate 
seeing  that  the  article  was  not  dangerous  to  health,  let  him  off  with  Is.  fine  and  costs. 

At  the  Southwark  Police  Court,  on  Wednesday,  the  15th  ult.,  before  W.  Slade,*  Esq.,  E.  B.  Goodrich, 
wholesale  and  retail  oilman,  36,  Old  Kent  Bead,  appeared  in  answer  to  a  sunmions  taken  out  by  John 
Edwards,  the  Inspector  for  the  District  of  St.  George  the  Martyr,  8.B.  (on  the  certificate  of  Dr.  Muter), 
for  selling  olive  oil  adulterated  with  20  per  cent,  of  cotton-seed  oil.  The  defendant's  counsel  stated 
that  he  would  plead  guilty  as  he  had  had  the  oil  analysed  and  found  the  certificate  to  be  correct.  The 
dc^tondant  had  called  in  all  the  oil  he  sent  out  as  olive  oil  as  soon  as  he  knew  it  to  be  impure,  and 
he  urged  the  magistrate  to  impose  only  a  small  fine.  The  Inspector  stated  to  his  worship  that  it  was 
labelled  *'  Finest  Lucca  Oil.'*    The  magistrate  imposed  a  penalty  of  £5,  and  12s.  Cd.  as  costs. 


CORRESPONDENCE. 

ITfte  Editor  is  not  in  any  way  responsible  for  opinions  expressed  hy  his  correspondents,] 

To  the  Editor  of  tlie  ANALYST. 
••  NOTES  ON  LACTOSE." 
SiB, — I  very  much  regret  that  I  was  prevented  from  attending  the  March  meeting  of  the  Society 
when  Mr.  E.  W  T.  Jones  r^  a  paper  upon  "  Lactose,"  as  I  oert^ly  should  have  pelted  out  thsl  a 
considerable  portion  of  the  results  contained  in  his  paper  had  already  been  publishea  in  the  ANALTffT, 
Vol.  xi.,  page  27. 

Mr.  Jones'  results,  however,  corroborate  those  obtained  by  myself.    Thanking  you  befbrehand  for 

insertion  of  the  above  in  your  next  issue.  Yours,  etc.,      

13,  Fish  Street  HiU,  Eastcheap,  WILLIAM  JOHNSTONS. 

London,  6th  May,  1889. 

ABNORMAL   BUTTERS. 
To  the  Editor  of  the  ANALYST. 

Sib, — I  was  under  the  impression  that  Mr.  Estcourt  was  himself  the  authority  for  my  statament 
that  he  had  habitually  employed,  with  his  Westphal  balance,  a  thermometer-plunmiet  of  which  the 
bulb  was  broken,  and  which,  therefore,  gave  him  only  arbitrary  figures.  I  presume  I  may  take  Mr. 
Estcourt's  last  letter  as  an  indication  that  I  misunderstood  him,  but  the  use  of  a  broken  thermometer- 
plummet  for  observations  at  the  boiling  point  of  water  is  quite  compatible  with  the  simultaneoos 
possession  of  an  undamaged  plummet  for  use  at  ordinary  temperatures. 

I  did  not  give  up  quoting  specific  gravities  of  melted  fats  at  IW  F.  at  the  suggestion  of  Mr. 
Estcourt ;  but  I  did  adopt  the  use  of  the  Wesl^hal  balance,  in  place  of  the  Sprengel  tube  I  had  previoualy 
employed,  at  his  suggestion.  Mr.  Estcourt  employed  a  bath  of  heated  paraffin,  instead  of  one  of 
boiling  water  as  adopted  by  me.  Alfbsd  H.  Azxsk. 


mg^ 
l&y 


14th,  1889. 
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PROCEEDINGS    OF    THE  SOCIETY  OF  PUBLIC  ANALYSTS, 

ndin&ty  meeting  v/ne  MA  at  Burlingtoa    House  on    Wednesday,  the  12th  ult..  the 

Ldent,  Mr.  Adams,  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

3  th«  ballot  papers  being  opened,  it  was  announced  that  Mr.  A.  J.  Hailee,  F.C.9., 

been  elected  aa  a  member. 

Mr.  Cedl  Hoirard,  Public  Analyst  for  the  Strand  District,  was  proposed  for  election 

Biember. 

The  Pbesident  announced  that  the  result  of  the  ballot  as  to  whether  the  summer 

tog  should  be  held  in  Paris  or  in  Liverpool,  was  that  the  latter  was  preferred,  and 

mid  accordingly  be  heM  there,  or  in  that  district. 

The  following  papers  were  read  and  discussed  ; — 
"  On  Condensed  Milk,"  by  H.  Faber. 

"  On  the  Quantity  of  Volatile  Adds  Present  in  Butter  Fat,"  by  Ih 
"  On  the  Amount  of  Volatile  Adda  ;n  Butter  Subetitutea,"  by  Otto  Kehi 
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FAT  EXTE ACTION  FROM  MILK  SOLIDS. 
By  H.  Dhoop  Bichmonu. 
{Read  at  Mr.eling.  May,  1889.) 
wtination  of  fat  in  milk,  simple  though  it  seems  at  first  sight,  has  perhaps 
e  trouble  to  analysts  than  anything  else,  and  on  it,  coosequeutiy,  a  veiy  large  amount 
ftigiiial  work  baa  been  done.  Happily,  now  the  subject  is  much  better  understood  than 
ts,  uid  by  the  improved  methods  now  in  use  something  like  concordance  between 
nta  analysts  is  to  bo  reasonably  expected.  But  there  in  still  a  want  to  be  supplied, 
li  is  well  expressed  by  Vieth  {Analyst,  xii.,  63  \  ziil.,  49),  where  he  saye, 
le  difference  between  the  percentages  of  fat  extracted  if  the  coil  process  is  used 
,  .  and  the  fat  extracted  if  the  piaster  process  is  used  ....  are  smallest  with  skim 
V,  and  increase  with  the  increafiiog  percentage  of  fat ;  or,  in  other  words,  the 
nnoes  are  Hiuall  where  great  dil&cultiea  for  the  complete  extraction  of  fat  exial, 
juativety  large  where  no  such  dil£culties  exist."  Vieth  gives  two  tables 
.;  one  in  Analyst,  xii.,  63,  and  the  other  comparing  the  resulu^  o! 
knw  and  myself  in  working  out  our  formula  (Ahalybt,  xiii.,  49).  A  third 
the  flame  thing  is  found  in  Analyst,  xi.,  62  ;  and  a  glanoe  at  the  diagram 
nr  paper  {Asaltst,  xiii,,  24)  shows  it  in  a  graphic  form. 
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To  explain  this  fact  I  undertook  this  investigation.  I  only  propose  to  consider 
here  the  methods  of  extraction  of  fat  from  milk  solids,  and  shall  not,  therefore,  refer  to 
such  methods  as  Sozhlet's  areometric  process,  etc. 

The  methods  of  fat  extraction  from  milk  solids  are  many,  among  them  being : — 

1.  Wanklyn's  direct  extraction,  and  modifications  by  Carter  Bell,  Waller,  etc. 

2.  Evaporation  on  Sea  Sand. 

3.  „  „   Asbestos.     Babcock  (Dept.  Agric,  Rept,^  13,  pt.  I.,  81). 

4.  „  „   Asbestos  Cloth  or  Paper.    Wiley  {Foods  and  Food  AduUeratwMf 
pt.  I.,  p.  81),  also  used  by  Johnstone  (Analtst,  xii.,  234). 

5.  Evaporation  on  Plaster  of  Paris.     Sozhlet. 

6.  „  „  Pumice,  with  grinding  to  powder.     Storch  (Analyst,  xii.,  6). 

7.  „  „  Copper    Sulphate.      Morse,    Piggott,   and   Barton    (Akaltst, 
xiii.,  18). 

8.  Evaporation  on  Sponge.     Dudaux  {Le  Lait^  p.  176). 

9.  „  „  Lint.     Abrahams  (Analyst,  ix.,  20). 

10.  „  „  Paper.     Adams  (Analyst,  x.,  46). 

11.  „  „   Powdered  Glass.     Baynes. 

12.  „  „  Ejieselguhr. 

13.  „  „  Wood  Fibre.     Qantter  (iT./.  Anal.  Chem.) 

14.  Extraction  from  Milk  Solids  in  pasty  condition.     J.  Bell  {Foods,  vol.  ii.,  and 

Analyst,  viii.,  141). 

15.  Extraction  from  precipitated  Casein. 

It  was  at  once  seen  that  the  investigation  of  all  these  methods  would  serve  no  vm- 
ful  purpose.  It  may  be  laid  down  as  an  axiom  of  milk  analysis,  that  only  methods 
which  extract  the  whole  of  the  fat  are  applicable,  and  bo  other  should  be  tolerated 
as  an  exact  estimation.  The  following  published  statements  were  found  to  assist  in 
choosing  suitable  methods  for  investigation  : — 

1.  Wankljm's  method  and  modifications  are  now  universally  admitted  to  be  fitultf. 

2.  By  the  use  of  sea-sand,  Schrott  and  Hengold  find  results  very  nearly  the  sune 
as  Soxhlet's  plaster  and  areometric  methods ;  other  experimenters  find  rather  less. 

3.  Kent  and  Grothe  (Analyst,  x.,  106)  find  that  Babcock's  method  gives  onlj 
slightly  more  than  Wanklyn's,  and  -2  -—  '3  less  than  Soxhlet's. 

4.  Wiley  has  discarded  his  asbestos  paper  method  on  account  of  it  not  giving 
results  as  high  as  Soxhlet's  areometric  method ;  Johnstone  has  published  figiuei 
(Analyst,  xii.,  234)  showing  that  results  obtained  by  asbestos  cloth  fall  appredaUf 
below  those  given  by  Fleischmann's  formula. 

5.  Soxhlet's  method,  which  is  the  usual  method  of  fat  estimation  on  the  Oontinent) 
gives  very  concordant  results,  which  are  higher  than  any  of  the  preceding. 

6.  Storch's  method  gives  on  an  average  *27  higher  than  Soxhlet's  (Analyst,  ziiii 
6  ;  Verauoh.  Stat.,  1888,  p.  316). 

7.  8,  9,  11,  13,  and  15.  No  comparative  figures  published  for  any  of  these  methodfl* 

10.  Adams'  paper  methods  gives  higher  results  than  any  other,  except  Stoich's 
(Analyst,  x.,  46;  Baertling,  Rep.f.  Anal,  Chem,  41  (1886),  No.  31,  411,  etc.). 

12.  Neither  method  nor  figures  yet  published. 

14.  Bell's  method  has  been  examined  by  Wigner  (Analyst,  viii.,  211),  and  gives 
-2— *3  more  than  Wanklyn's. 
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"rata  these  data  I  decided  to  submit  to  investigation  tlie  following  methods  :- 

Soxhlet's  plaeter  method. 

Adam's  paper  „ 

itfaer  Storch'fi  pumice  method   or  the   Kleaelguhr  method,  which  exe  practica 

Ji  objoction  has  been  urged  against  Adamis'  method  on  the  ground  that  papt 
IS  a  substance  which  is  soluble  in  ether,  J)ut  didicult  to  extract ;  thus  Yietb 
I3T,  X.,  86)  found  that  one  coil  gave,  after  soaking  over  night  in  ether, 
gra.,  and  on  a  liecond  extraction -0072  grs.  more;  and  Faber  (Anxlybt,  xii.,  8); 
that  in  one  case  a  first  extraction  gave  033  gra.,  and  a  second  -QU)  grs.  The 
of  the  Milk  Committee  of  the  Society  of  Public  Analysts  (Analyst,  x.,  217) 
previously  extract  the  coils  with  ether,  but  nothing  is  said  about  there  being  any 
[ty  in  extracting  them  completely,  it  being  implied  that  twelve  siphoninge  i 
In  a  foi-mer  paper,  in  which  Eehner  and  I  used  this  method  for  working  out  M 
I  stated  that  we  did  not  previously  extract  our  coils,  but  made  a  subtractltH 
3  grs.,  that  being  the  average  amount  extracted  by  blank  experiments.  Having" 
nother  batch  of  paper,  the  usual  blank  determinationa  were  made,  twenty-eight 
iTing  on  an  average  0103  grs.  each,  giving 

a  probable  error  tor  one  coil  of  '0006  grs. 
and  a  maximum  error     „         „     of  '0025  grs. 
were  submitted  to  further  extraction,  with  the  following  results,  each  beini 
for  1^  hours  at  a  time : — 
XI.  2nd  Ext.  ;irA  ExI.  4tb  Ext.  fitb  Ext,  Utli  Ext.  7t.h  Ext. 


1103 


■0086 


grs. 


gra. 


grs. 


trrs. 


grs. 


■0076  -0074 

1137  -0025  -0041  -0032  -0030  -0020  -0020 

a  total  of  -0350  grs,  and  '02^5  grs.  respectively.  These  results  showed  that 
[h  tba  subtraction  of  certain  quantity  found  by  blank  experiment  might  do  for 
work,  yet  for  a  scientific  investigation  it  is  absolutely  inadmissible.  I  tried 
of  various  other  solvents  ;  neither  benzene,  petroleum  ether,  or  carbon  disulpbide 
any  advantage  over  ether,  bub  alcohol  completely  extracted  the  papers.  As  it 
a  atftted  that  soap  is  used  in  the  manufacture  of  the  paper,  I  also  tried  the  efieobi 
Mtlier  by  soaking  the  coils  in  dilute  acetie  acid,  allowing  to  dry  and  extr 

by  mixing  a  small  quantity  of  glacial  acetic  add  with  the  ether  oralcohi 

extnction,  and  found  that  in  every  case  the  paper  was  completely  extracted, 

that  the  most  convenient  and  expeditious  method  of  extracting  papers  was  to 

aleoboi,  i.e.,  alcohol  containing  In  per  cent  of  acetic  add,  and  extract  ia  a  large 

Mjipanituri  for  three  or  four  hours.     Paper  extracted  in  this  way  yielded  to 

abont  sis  hours'  extraction  a  very  small  quantity  of  extract,  consisting  chieliy 

MOOUnting  to  perhaps  one  milligrnin.,  which  if  necessary  may  be  estimated  and 

hicb  is  practically  negligible.     After  the  completion  of  this  stage  of 

earch,  my  attention  was  drawn  to  a  paper  by  Professor  Soshlet  (MoUxrei  Zeifung, 

\),  wiio  had  come  to  the  same  conclusions,  and  as  the   outcoms   of    his    worki 

,  Sdileioher  and  Bobiill  are  pladng  on  the  market  a  fat-free  paper,  of  vhioh 

In  Kiglafid,  MesBTS,  Townaon  and  Mercer,  89,  Biahopsgate  Sb«et,  E.< 


rany 

)  ar*^H 

3utd^| 
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eefleab^g 
L-actin^^H 
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To  prevent  an  objection  similar  to  that  urged  against  the  paper  process  being 
brought  forward  against  the  plaster  or  Kieselguhr  processeSi  I  discarded^the  use  of  paper 
to  wrap  the  cartridges  in,  and  substituted  wide  test-tubes,  having  a  hole  at  the  bottom, 
and  containing  a  wad  of  cotton  wool  which  had  been  previously  extracted  with  ether, 
until  it  gave  no  further  extract.  The  Kieselguhr  was  ignited  before  use.  The  plaster  or 
Kieselguhr,  after  being  evaporated,  was  ground  in  the  basin  in  which  it  had  been  dried, 
and  notj  as  is  usually  done,  simply  cnis/ied  to  a  coarse  powder  ;  in  many  cases  it  was,  after 
being  extracted,  ground  a  second  time.  Tho  extractions  in  all  cases  lasted  at  least  three 
/tours f  and  in  most  cases  more,  as  it  was  found  that  less  time  did  not  suffice,  eepeciaUy  in 
the  plaster  extractions.  For  the  sake  of  comparison,  a  series  of  results  with  onextraeted 
coils  were  made,  a  correction  of  '010  grs.  being  used,  and  the  extraction  being  prolonged 
for  only  1|  hours  (our  usual  custom  hitherto). 

The  fine  and  repeated  grinding  and  long  extraction  are  essential  points  of  Storch's 
method,  and  should  always  be  adopted  if  very  exact  results  are  wanted. 
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*  Be-groand  and  extracted  a  second  time.  f  Extracted  1^  bzs.  only. 
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-20  were  extracted  for  about  three  hours,  the  others  5 — 6  hours. 
Ihese  reeults  lead  to  the  foUoning  conclusions : — 

,  If  k  sufficieDtly  loog  time  is  given  for  the  extrartion,  and  if  the  plaster  i 
r  are  grouad  to  a  fine  enough  powder,  there  ia,  practically  speaking,  no  difiaij 
3  the  paper,  plaster,  or  Kieaelguhr  methodt^. 
,  The  use  of  uneslracted  coils  induces  an  error  which  is  by  no  means  oonsta 
g  from  +  ■U(i  to  +  -5-).  The  observation  that  aeida  rendered  a  larger  portion  of  the 
live  matter  of  the  coils  soluble  than  would  otherwise  have  dissolved  led  uie  to  the 
ion  that  the  free  acid  in  milk  (always  present)  increased  the  amount  extraclied 
le  coil  itself,  and  thi^  was  further  shown  by  the  following  experiment : — A  skii^ 
when  fresh,  gave  a^  a  mean  of  three  results  '15  per  cent.  fat.  A  day  or  two  after 
^when  beginning  to  turn  sour,  the  fat  had  increased  to  '2S  per  cent.,  tbo  correction 
0  grs.  being  made  for  each  coil. 
certainly  recommend  that  the  instructions  of  the  Milk  Committee  should  be 
I,  and  should  state  that  the  coils  should  be  extracted  with  acid  alcohol,  and  thi 
i  three  hours  or  more  extraction  should  be  allowed. 

a  I  have  shown  that  the  paper  method,  as  Ilehner  and  I  worked  it  (and, 
,  as  it  was  worked  by  many  others),  wa3  open  to  objection,   I  deemed  it  adri 
see  how  my  results  agreed  wiih  the  formula  we  had  previously  worked  out,  i 
waul  baaed  upon  that  method. 
L  diflouasloo  of  the  various  formula)  which  have  been  proposed  will  not  be  out  flj 


and  Uorgen  {J.  /.  Lawlus,  z.'cvii.,  350)  were  the  first  to  point  out  t 

rUtion  between  sp.  gr.  fat  and  total  solids,  and  published  a  table.     In  the  f 

1870,  L'tauanitKer   and    Mayor  i^Forchn'jcn    auf  iltm    Gcbrilr,    ii.,  265)    gave  a 

constructed  from  one  sample  of  milk,  which  was  analysed,  allowed  to  stand  during 

[ht,  and  the  skim  milk  again  analysed.       From  this  they  found  that  1   per  cent. 

the  grainty  "OOl,  while  I  per  cent  of  solids  not  fat  raised  it  '003T5.     Hehner 

rr,  viii.,  p.  r2Q),  from  the  result  of  22  analyses  of  milk,  compiled  a  formula  to 

it  Wanklyn's  method  ;  he  took  the  gravity  of  fat  to  be  -0275,  and  assumed  that 

mit  decreased  the  gravity  (water  =   1,00(1)  by  '725,  while  each  per  cent,  of  solids 

rained  the  gravity  by  3'G.    This  assumption  is  not  absolutely  correct,  though  the 

introduced  is  well  within  the  limits  of  experimental  error.      Fleischraanu  and 

{J.  f.  Lixflu-,  ixx  ,  393)  constructed  a  formula  to  represent  the  plaster  process, 

■anted  that  each  per  cent,  by  volume  (i  c,  gram,  per  100  c.c)  of  fet  lowered  the 

by  a  constant  factor  ;  while  each   par  cent,  by  volume  of  salids  not  fat  raised 

CODHtJUil  factor.       They  took  the  gravity  of   fat  at   155  to   be  -94.     From  a 

of  exporimenti,  Fleischm-inn    found     the  gravity  of  butter  fat  t3  average  '03, 

ijuently  altered  hjs  formula  in  accordance  with  this  fa^t,     Hehner  and  myself 

published  a  formtik  fcr  the  Adams'  process,  in   which   we    made   the   same 

In  Uehner'a  original  formula,  but  obttuned  our  coustinta  entirely  from  our 

l^OQO  of  these  formul;v  are  absolutely  free  from  objection,  as  they  eitfc 

iption  that  is  not  strictly  correct,  or  the   gravity  of  the  fat  ia  a 

it  is  in  the  solid  state. 
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On  account  of  this,  and  the  fact  that  the  method  employed  by  Hehner  and  myaelf 
ifl  now  shown  to  be  faulty,  I  have  considered  it  desirable  to  obtain  a  new  formula. 

If  we  assume  that  1  +  a;  is  the  gravity  of  a  substance  in  solution,  and  that  we 

have  a  solution  containing  y  grs.  in  100  c.c,  the  y  grs.  will  occupy  -^-  cc.,   and  as 

y  y 

the  total  bulk  is  100  c.c,  the  water  occupies  100  —  j^  cc,  and  weighs  100  —  j— 
grs. 

y 
100 -TTx"*"'^ 

^*^  The  specific  gravity  of  solution  is  ioq 

_100  {l+x)—y  +  ?/ + xy 
100  ~(r+"aj) 

=  1+        -^^^ 


100  (1+u;) 

^%  1  gram,  in  100  c.c.  raises  the  gravity  by         fTZx)   ^^^  **   *  constant  fa 

each  substance. 

In  a  milk  each  gram,  of  fat  in  100  cc.  lowers  the  gravity  by  a  certain  amount, 
(0),  while  the  solids  not  fat  raise  it  by  a  certain  amount  (<r)  ;  and  if  F  =  per  cent,  of  fat, 
F  X  D  (density)  =  per  cent,  of  fat  by  volume,  and  S  x  D  «  per  cent,  of  SNF  by  volume, 

then  G  =  SxDx<r-FxDx0,  or^  =  S<r-F0;  or  as  S  =  T-F:  ?  =  (T  -  F)ir-F0; 

and,  by  the  same  process  as  used  in  the  paper  by  Hehner  and  myself,  I  calculate  fron 
my  results  the  following  formula :  T  =1  •  1 7  F — -263  =:r,  which  gives  the  following  values  :— 

0  =  -65,  sp.  gr.  of  fat        -939 

«r=3-8,    sp.  gr.  of  SNF  1-613. 
In  calculating  this  formula  only  the  Kieselguhr  results  and  the  paper  and  plastir 
results  of  Nos.  22 — 29  have  been  used ;  the  formula  when  applied  to  the  paper  resnlU 
of  Nos.  1 — 21  averages  about  *02 — *03  per  cent,  higher. 

It  is  a  curious  fact  that  the  sp.  gr.  of  fat  in  milk  should  be  '939,  which  is  distinctly 
higher  than  the  observations  of  Blyth,  Fleischmann,  and  others.  This  number  is  praotiodly 
identical  with  the  number  calculated  from  the  results  obtained  by  Hehner  and  myself, 
and  with  that  used  by  Fleischmann  and  Morgen.  With  regard  to  this  it  is  worthy  of 
note  that  Besana,  from  an  extended  series  of  analyses  by  Soxhlet's  method,  found  that 
Fleischmann  and  Morgen's  old  formula  expressed  the  results  better  than  FleiBchmann'fl 
new  one ;  an  examination  of  the  results  published  in  Fleischmann's  paper  {J./.  LamdWi 
zxxiii.,  251 )  shows  the  same  thing ;  and  Vieth  practically  confirms  this  in  a  paper  where 
he  states  that  with  skim  milks  from  141  analyses  he  finds  there  is  an  average  diAcenoe 
of  +  *04,  which  is  about  the  difference  between  the  two  formulee.  It  is,  UMK<efan^  t 
remarkable  fact  that  butter-fat  has  a  higher  gravity  in  milk  (when  prammablj  JkpiA) 
than  it  has  when  solid.     Taking  the  gravity  of  milk-sugar  to  be  1*6&— « 
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by  nuny  obserrers — of  casein,  etc.  at  1*31  (Hehnerj,  and  aab  at  3*0  (Dupr6),  andj 
BportionB  of  these  constituents  in  milk  tit  0:5:1  (Vietli),  the  gravity  ot  SNF] 
be 

1-65  X  G  9-ao 
1-31  X  5  C-5Q 
3  0     X  1        30 

19-45  ^12=  1.63 
b  Dearly  identical  with  that  given  above, 
hen  working  out  our  formula,  Hehnec  and  myself  attributed  to  lower  resulta'l 
1  with  ekim  milk  to  the  Fact  tbat  a  change  in  composition  (due  to  formation  of 
i)  took  place  as  less  and  less  fat  was  present,  or  as  the  amount  of  water  increaaed. 
'tain  if  this  was  bo,  a  sample  of  skim  milk  was  taken  and  diluted  with  weighed 
as  of  water,  the  mixtures  allowed  to  stand  several  hours,  and  the  density  taken. 
Rty  of  the  mixtures  was  calculated  from  the  density  of  the  original  milk,  and 
lont  of  water  added,  with  the  reenlt  that  the  two  were  identical  within  experi- 


rerceotage.    by 

Volume  of 

Olwoiveil 

Calculated 

Milk. 

Water. 

8p.  (ir. 

Pp.  Or. 

100 

1 '03544 

n-i 

5-6 

I '03343 

1-0.1345 

89-3 

1(17 

1-03170 

1-03165 

.     JS3-3 

16-7 

1-03950 

103953 

79a 

20-2 

1-0282U 

1-02838 

68-8 

3!i; 

1'02439 

1.0-2438 

I  the  table  I  have  given  in  the  two  test  columns,  the  numbers  calculated  by  th*! 
.ola,  and  Hehner's  and  my  old  formula  respectively,  it  will  be  seen  that  the 
between  them  is  very  small,  and  tbat  for  all  practical  purposes  they  are  iden- 
By  permission  of  the  directors  of  the  Dairy  Supply  Co.,  Mr.  Faber  has  applied 
formula  to  over  200  analyses  made  by  him  in  1885  in  the  laboratory  of  that 
ly  by  Storch's  method,  with  the  result  of  almost  absolute  agreement,  there  being 
tge  difference  of  -02  per  cent.,  with  maximum  differences  of  +  -.34  and 
'ely,  showing  that  this  method,  which  has  been  in  use  by  Storch  and  other  Scan- 
chemists  for  several  yeare,  gives  complete  extraction. 

■  the  total  solids  are  used  for  the  calculation  of  the  fat,  it  is,  of  course,  important 
By  sboold  be  accurately  oxtimated.     The  usual  mode  of  doing  this  is  to  evaporat*; 

mUk  to  dryness  in  a  small  platinum,  glass,  or  porcelain  basin,  these  being  used 
ininalely.     With  a  view  of  shortening  the  process  Gerber  and  Kadenbausen 

edtheuseof  acetic  acid  ( IVac/ite/*  :u*-ei;wf-  einhcittieilir  UntersuchuwjanntJioi 
^  7),  but  rejected  it  ultimately  on  account  of  the  approximate  character  oE  the 
it  b«ing  impossible  to  remove  all  the  acetic  acid,  and  at  the  same  time  to  prevent 
In  the  milk  residue.  Sea-sand  and  other  powders  have  been  used,  Duclatix 
t,  17C)  OSes  sponge,  Babcock  asbestos,  and  Adams  paper,  all  with  the  idea  of 
Ig  the  reddue  out  in  a  fine  condition,  so  that  perfect  desiccation  may  take  plaq^, 
ronning  diiplioat«  ezperimente,  1  waa  struck  by  the  fact  that  when  the  milk 

■  aaudl  baeis  the  rMults  were  lower,  and  the  residues  dukectd  more  than  whi 
bjiia  wm>  uied,  and  »hl«  wae  wpeeially  (he  ease  when  the  mall  itiln  wm  of] 


6 

1-        I 

i 
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porcelaia.     A  series  of  ezperimentB  was  made  to  ascertain  the  influence  of  mafis  on  the 

estimation,  by  comparing  the  results  obtained  with  from  1—1*5  grs.  of  milk  in  a  large 

basin  and  5  grs.  in  a  small  basin.     The  results  are  as  follows : — 

T.  S.  T.  S.  Diff. 

5  grs.  1  -  1-6  grs. 

10-57  10-62  +  "05 

12-33  12-41  +  -08 

10-89  11-05  H-  -16 

12-79  12  99  +  -20 

12-79  12-90  +  -11 

12-53  12-57  +  -04 

14  97  15-08  +  -11 

11-06  11-07  +  -01 

16-69  16  80  +  -11 

11-70  11-82  +  -12 

13  77  13-92  +  -15 

11-05  11-10  4-  '05 

11-22  11-29  +  -07 

10-25  10-35  +  -10 

12-60  12-69  +  -09 

13-42  13-61  H-  -19 
In  every  case  the  results  obtained  with  small  quantities  in  large  basins  were  higher 

than  the  large  quantities  in  small  basins,  and  the  residues  in  the  former  case  were  quite 
white,  while  the  latter  were  more  or  less  brown.  Using  small  quantities  only,  from  one  to 
one  and  a-half  hour's  drjing  is  requisite,  although  longer  drying  produces  no  change  in 
weight,  one.  No.  2  in  the  list,  having  been  allowed  to  remain  in  for  six  hours,  showing 
not  the  slightest  change ;  using  the  larger  quantity  constancy  of  weight  is  not  obtain- 
able.    I  am  unable  to  account  satisfactorily  for  this,  but  it  seems  to  be  connected  with 
the  rate  of  drying,  the  bulk  of  the  water  being  evaporated  in  two  or  three  minutes  in 
in  the  case  of  the  small  quantities,  while  it  takes  sometimes  half  an  hour  with  the  laiger 
quantities.    There  is  not  the  slightest  difficulty  in  weighing  out  a  small  quantity  of  milk  on 
a  quick  weighing  balance,  the  loss  by  evaporation  rarely  being  sufficient  to  influence  the 
second  place  of  decimals,  and  agreement  between  duplicates  being  extremely  small  (not 
exceeding  '05  per  cent.).     Wiley  has  made  the  same  observation,  and  recommends  in  his 
book  (Foods  and  Food  Adulteration,  part  i,)  either  to  dry  about  2  grs.  in  a  wide  platintdn 
basin  or  to  dry  5  grs.  on  asbastos  {Babcock*8  mzthod).     He  finds  that  these  two  methods 
give  identical  results,  which  are  higher  than  the  usual  method.     Mr.  Faber  (private 
communication)  informs  me  that  he  has  dried  10  grs.  of  milk  on  10  grs.  of  pumice,  and 
finds  that  there  is  no  loss  of  weight  on   leaving   this  overnight  in  the  water  oven. 
It  is  seen  that  there  is  a  tendency  to  under-estimate  the  total  solids,  and,  therefore,  to 
over-estimate  the  water  in  a  milk ;  this  I  mention  bacause  it  has  been  used  as  an  argument 
in  favour  of  Soxhlet's  method  of  fat  extraction,  that  by  its  use  complete  analyses  added 
up  to  about  100  per  cent.,  Yieth  {An%L    xii.   59)  stating  that  his  analyses  add  up  to  100  15 
on  the  average.      I  do  not,  however,  propose  to  discuss  this  question  here,  beyond 
mentioning  that  Wiley  (Foods,  etc.,  pt,  t.,  115)  gives  121  complete  analyses  of  milk,  of 

which  the  average  is 

Water.             Fat.  Proteids.         Sugar.            Ash.            Total. 

87-22            4-07  2-73            4-90            -67            99-59 

which  is  '41  below  100  per  cent.  His  estimations  were  made  as  follows : 


Water :  by  drying  2  grs.  iu 
F&l :  Soxhlet's  araometric  p 

Proteida  :  nitrogea  by  either  Hoda-lime  or  Kjeldabl,  x 
bul  I  hare  recalculated  liis  figures). 

Siig&r  ;  polarised  (Wiley's  figures  corrected  for  volume  of  fat). 
Ash  :  OS  uEua), 

Theory  of  Fat  Estbaction. 
The  diCTereace  between  Adams' method  and  Sjxhlet's  method  having  now  been  ehown, 
p  ba  the  result  of,  on  the  one  hand,  extraction  of  sometbing,  not  milk-fat,  and  on  the 
r,  incomplete  extraction,  it  only  remiias  to  explaia,  if  passible,  the  theory  of  the 
Ajcct.  If  an  ordinary  milk  is  filtered  through  filter  or  blotr.iag  paper,  vte  find 
i  portion  that  passefi  through  is  almost  entirely  free  from  fat,  it  usually  con- 
ning 'l-'2  per  cent. ;  showing  that  hy  capillary  attraction  between  the  fibree  of 
IB  |«per  the  milk  is  almost  entirely  separated  into  two  parts,  one  rich  in  fat,  which 
3  on  the  surface  of  the  paper,  and  the  other  poor  in  fat,  which  passes  into  the 
IT  itaelf.  Here  are  the  conditions  favJUi'<ible  for  the  complete  extraction  of  the  fat. 
n  Again,  the  milk  is  spread  out  over  an  enormous  surface,  so  that  a  very  thin  film  is 
1  for  extraction,  but  I  consider  that  tliis  condition  is  far  less  efTective  in  pro- 
iag  complete  extraction  than  the  first  separatiou.  In  Soxhlet's  process  the  milk  is 
prbed  ftlmoet  as  a  whole  by  the  plaster  of  Paris,  and  the  mass  is  dried  together,  so 
t  there  is  by  no  means  the  separation  that  occurs  in  the  Adams  process.  This  mass 
ighly  broken  up  only,  and  consequently  it  is  not  surprising  that  complete  extraction 
■  not  take  place.  With  regard  to  the  increasing  difi'erence  with  the  increase  of  fat, 
I  only  apparently  an  inci-eaeing  one  ;  for  instance,  say  with  a  milk  con- 
;  -5  per  cent,  of  fat,  there  is  a  difTerence  of  '3  per  cent.,  and  with  a  milk  containing 
;  cent,  there  is  a  dilTerence  of  -4  per  cent.  At  first  sight  there  appears  to  be  an 
;  diFerence,  while  in  reality,  in  the  first  case  40  per  cent,  of  the  fat  is  left 
I,  while  in  the  second,  only  8  per  cent.  And  this  is  by  no  means  surprising  when 
aider  that  almost  the  whole  of  the  fat  is  distributed  er|ually  through  the  plaster, 
I  tliMt  there  is  a  great  tendency  for  the  plaster,  etc.,  to  enclose  some  of  the  fat,  and  the 
;  action  would  be  greater  the  less  the  quantity  of  tat,  and  consefjuently  there 
Ud  be  a  tendency  for  a  larger  proportion  of  the  fat  to  be  left  behind,  although  on 
1  observation  the  amount  of  fat  left  in  appears  smaller.  It  is  but  natural  to 
Ba^Kct  that  by  fine  grinding  and  regrinding,  and  long  extraction  the  enclosed  portions 
of  the  fat  ^ould  be  brought  into  contact  with  the  ether  anil  become  dissolved.  It  might 
bo  brongbt  forward  as  an  argument  that  the  fat  by  long  extraction  becomes  oxidised  and 
^^leroforo  increases  in  weight;  but  this  is  excessively  unhkely,  and  seems  to  be  con- 
~.Ml)ct«d  by  tbo  results  of  Johnstone  {Altai,  xi.  '22),  and  the  figures  obtained  by  the 
:»n  oC  tfaa  Abb6  refractometor  (for  the  loan  of  which  1  am  indebted  to  Mr.  Faber). 
Fata  extracted  by — 

Adanu"  method.  Sozhlel'B  (modilied),  Kleielgubr  proceu. 


1-464 

1464 

1-.163 

1-4655 

l'4rj2 

|-4f>5 

1«3 

1'463 

1  -if.^ 

&gane  &r 

Ball  normal 

for 

buttet-fat. 

Wh.n 

■ 

however,  fats 
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contact  with  the  air,  the  refractive  index  rises  very  perceptibly,  thus  a  sample  of 
butter-fat  gave  at  first  1*463,  after  six  hours  in  water-bath  at  98^-99^  C  although  the 
weight  had  not  perceptibly  changed,  the  refractive  index  was  1*467.  I  do  not  therefore 
think  that  that  objection  can  be  maintained  ;  there  was  nothing  extracted  by  ether  from 
any  of  the  materials  used,  the  paper  being  extracted  beforehand,  the  plaster  giving 
nothing,  and  the  Kieselguhr,  having  been  ignited  before  use,  also  giving  nothing. 

In  conclusion,  I  would  recommend  that  extracted  papers  be  always  used  for  the 
Adams  process,  and  that  the  extraction  should  be  continued  for  3-4  hours  as  a  wiinimnTn ; 
or  that  the  Kieselguhr  process  should  be  used  as  an  alternative  ;  Kieselguhr  presenting 
many  advantages  over  plaster,  it  being  of  a  porous  nature,  and  easy  to  reduce  to  a  fine 
powder,  through  which  ether  percolates  with  comparative  ease ;  and  that  total  solids  be 
taken  by  drying  1-2  grs.  of  milk  in  a  wide  platinum  baon  on  the  water-bath  for  about  an 
hour  and  a  half,  cooling  and  weighing ;  this  on  returning  to  the  bath  for  another  half 
hour,  rarely  shows  more  than  one  or  two  tenths  of  a  milligram,  difference. 

On  account  of  the  practical  identity  of  the  new  formula  and  the  old  one  worked  out 
by  Hehner  and  myself,  I  do  not  give  a  table  for  facilitating  calculation,  the  one  published 
in  our  paper  (AncU.  xiii.  32),  and  also  as  a  separate  sheet,  and  the  **  milk  scale " 
(Anal.  xiii.  65)   adequately  serving  that  purpose. 

I  wish  to  express  my  thanks  to  Mr.  Hehner,  in  whose  laboratory  this  research  was 
carried  out,  for  the  kind  way  in  which  he  has  advised  and  superintended  the  work,  and 
to  Dr.  Yieth  and  Mr.  Faber  for  the  loan  of  instruments,  books,  etc.,  and  for  the  way  in 
which  they  have  placed  at  my  disposal  a  large  amount  of  valuable  information. 

Discussion. 

Mb.  Allen  said  that  Mr.  Richmond  had  brought  before  them  a  large  number  of 
valuable  results,  which  they  would  study  at  their  leisure.  It  was  a  matter  for  great 
satisfaction  that  they  had  a  young  chemist  amongst  them  who  was  not  content  simply 
with  accumulating  figures,  but  who  also  strove  to  ascertain  how  far  they  were  due  to 
avoidable  experimental  error,  and  how  far  to  some  error  inherent  in  the  'pvoomk 
Mr.  Richmond's  suggestion  as  to  the  presence  of  soapy  matter  in  the  paper  was  wy 
plausible,  but  at  the  same  time  he  (Mr.  Allen)  would  like  to  know  whether  Mr.  Richmond 
had  succeeded  in  extracting  any  resinous  or  fatty  matter  from  the  paper.  As  to  No.  14 
experiment  he  should  think  that  eithei  the  paper  was  full  of  soap  or  else  the  milk  was. 

With  regard  to  the  notes  on  the  different  factors  for  calculating  fat,  he  thought  that 
was  a  refinement  which  they  scarcely  required.  He  always  used  Hehner  and  Richmond's 
slide-rule,  which  usually  gave  satisfactory  results,  but  after  all  the  method  was  only  one 
of  a  preliminary  kind. 

The  questions  of  the  size  of  the  basins  and  so  on  were  all  eminently  practical,  and 
they  were  all  indebted  to  Mr.  Richmond  for  bringing  the  matter  before  them. 

Dr.  Yieth  said  that  as  Mr.  Richmond  had  alluded  to  him  as  being  partially  responsible 
that  the  paper  was  brought  before  the  Society,  he  wished  to  say  that  he  took  with 
pleasure  his  full  share  of  responsibility  upon  himself.  He  thought  they  had  heard  an 
extremely  useful  and  important  paper.  The  figures  given  bore  out  a  fact  which  had 
never  been  shown  before.  They  all  knew  that  something  could  be  extracted  from  paper, 
but  here,  for  the  first  time,  they  had  a  large  number  of  comparative  experiments  showing 
that  a  larger  quantity  of  ether-extract  was  obtained  when  milk  was  dried  up  on  paper 
extracted  in  the  usual  way,  than  in  case  the  paper  wa.^  extracted  under  oertain  precantiiftia. 
The  experimeiits  answered  a  number  of  other  quetti-^nsi  tme  iBitaaeei  tiM|r  |nro?ed  tluil 
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r  of  Paris  was  after  all  a  very  good  medium  for  drying  milk  previous  to  extraction. 
K>ugbt  the  results  with  regard  to  tbe  determiuation  of  the  total  solids  were  of 
t  more  importance  than  the  fat  results.  He  \t&»  very  much  struck  to  bear  that 
ft  \eicy  small  quantity  of  milk  nas  dried  in  a  large  basin  the  results  should  come 
ighor  than  when  a  larger  quantity  was  dried  in  a  siitall  dish.  The  experiments 
maet  interesting  and  important,  and  opened  up  a  new  field  for  inquiries  which  were 
•  wanted  in  that  direction.  With  regard  to  the  figures  quoted  from  Dr.  Wiley'a 
I  to  tlie  Commissioner  of  Agriculture,  U.S.,  he  must  say  that  he  considered  the 
Btage  of  proteids  so  extremely  low  that  be  had  some  doubt  whetber  the  results 
be  corrwt.  Personally  he  wished  to  tbank  Mr.  Richmond  for  bis  valuable  paper, 
^  eWred  up  some  hithei'to  rather  obscure  points. 

Va.  Stoker  said  that  in  the  figures  given  of  the  three  processes,  if  the 
ns  below  4  per  c«nt.  or  thereabouts,  those  methods  always  gave  a  lower 
I  tlun  the  calculation,  whether  by  tbe  new  or  tbe  old  table,  wbereai>  when 
Unte  to  fats  bigher  than  4  per  cent.,  you  always  extract  more  than  the  calculation 
L  With  regard  to  dishes,  Mr.  Slokea  thought  some  people  made  a  mistake  when 
Bkid  "large";  and  he  illustrattkl  this  on  the  blackboard,  showing  that  so-called 
p"  diahes  bad  only  higher  rims  but  exposed  no  larger  surface  of  the  fluid.     He 

e  of  flat-bottomed  dishes. 
Mh.  BicHMON'b  in  reply  said  that  he  bad  not  yet  collected  sufficient  of  the  extract 
the  coilfi,  but  hoped  to  be  able  shortly  to  give  some  information  respecting  itfl 
Hiposition  ;  with  regard  to  the  formulie  he  had  brought  forward  a  new  one,  more  from 
be  scieDti&c  point  of  view  than  from  its  having  any  practical  advantage  over  the  old  one. 
hf.  Vieth  had  pointed  out  that  tbe  proteids  in  Wiley's  complete  analyses  were  very  low, 
ad  be  agreed  with  him  there,  but  did  not  consider  that  the  factor  for  converting  nitrogen 
ltd  prot^da  (C'38)  was  one  on  which  any  doubt  cnuld  be  shown,  it  having  been  estab- 
dted  by-Uammarsten  and  others  fc-r  both  casein  and  albtmien  in  milk  ;  be  considered 
ttber  that,  if  there  were  a  deficiency,  it  was  more  to  be  explained  by  Atwater's  recent 
-rk  on  tbe  soda-lime  method,  where  he  found  that  even  experienced  observers  are  often 
.  into  grave  under-estimaticns.  He  did  not  consider  that  in  plaster  extraction  a  rich 
i^  After  one  extraction  was  under  the  same  conditions  as  a  poor  milk,  for  it  must  be 
-.ucmbered  that  in  a  rich  milk  the  proportion  of  molecules  of  fat  to  molecules  of  diluent 
rj  tbia  case  plaster  and  other  milk  solids)  was  much  greater  than  in  a  poor  milk,  and 
't^sequentty  in  the  poor  milk  each  molecule  of  fat  was  confined  by  many  more  molecules 
'  diluent  than  in  the  rich  milk,  and  so  would  be  less  easy  to  extract,  and  the  extraction 
'  totae  of  the  fat  molecules  in  the  rich  milk  could  not  make  the  others  less  easy  to 
ly  marked  degree.  He  had  observed  that  with  plaster  the  fat  was  extracted  less  readily 
out  with  either  paper  or  Kieselguhr. 

With  regard  to  Mj*.  Stokes  objections  to  the  formida,  he  thought  that  tbey  arose 
am  iDsnlBdent  perusal  of  the  results,  as  tbe  formula  had  been  calculated  from  the 
r«  nmlts  themselves  by  a  method  wbicb  coold  not  give  otbeu?  than  agreement  all  along 
le  carve,  and  was  convinced  that  Mr.  Stokes  would  see  it  in  tbe  same  light  when  he 
■d  tbe  pftper  before  him  and  could  study  it  at  his  leisure  ;  he  need  hardly  say,  however, 
lat  be  must  not  expect  formuJse  to  agree  to  -013.  As  to  size  of  basins,  be  caUed  a  large 
tnii  one  which  exposed  a  large  surface  of  milk  to  be  evaporated,  and  a  small  one  in 
Uch  the  opposite  was  the  case.  In  reply  to  Dr.  Voelcker  he  admitl«d  that  wbon  milk 
tLwa  from  the  cow  was  not  acid,  he  bslioved  that  it  bad  the  property  of  seeming  both 
jid  and  alkaline  at  the  same  time,  but  by  the  time  that  it  usually  reaches  the  hands  of 
t  it  hu  become  slightly  but  distinctly  add,  due,  no  doubt,  to  the  commenoe- 
^^  l«etio  fermentation. 

— SJaoc  reading  the  paper  I  bav«  examined  the  eilra<it  bom  Iba  ddIIb,  and  find  It  to  cotitlBt 
"BijaUvf  araalooiuaetdiatfnUilniDgaUetediaBaDil  iiaall quaatUlti  «I  alamlalUBi 
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THE   DISCRIMINATION   OF  THE   VARIOUS   SPECIES   OP 

SACCHAROMYCETES. 
By  Walter  J.  Sykes,  M.D. 
{Read  at  the  Meeting,  May,  1889.) 
This  has  been  considered  hitherto  simply  a  matter  of  microscopic  observation  ;  Rees  and 
others  have  given  descriptions  and  figures  of  the  various  yeast  plants,  but  it  has  been 
recently  shown  by  Hansen  that  each  species  of  yeast  is  capable  of  assuming,  under  vary- 
ing conditions  of  cultivation,  etc.,  nearly  all  the  forms  which  had  been  assumed  as 
properly  belonging  to  the  others.  Thus  a  circular,  or  nearly  circular  form  is  associated 
with  the  Saccharomycetes  cerevisise  group,  an  oval  one  with  the  EUipsoideus  group, 
and  an  elongated  or  sausage-shape  form  with  the  Pastorian  group  ;  but  as  under  certain 
circumstances  Sacc.  Cerevisise  forms  oval  and  spindle-shaped  cells,  and  the  others  in  ilieir 
turn  appear  as  circular  cells,  any  absolute  determination  of  their  species  by  the  micro- 
scope alone  must  naturally  be  futile.  As  will  be  seen  further  on,  the  ability  to  differen- 
tiate the  various  species  of  yeast  is  likely  to  become  a  matter  of  considerable  importance, 
and  one  which  the  analyst  ought  to  be  prepared  to  undertake.  Before  going  into  tlie 
question  of  resolving  yeast  into  its  various  species,  it  will  be  well  to  say  a  few  words 
about  yeast  itself. 

The  true  yeasts  are  simple  unicellular  plants  belonging  to  the  genus  Fungi,  and  as 
they  are  capable  of  developing  spores  in  cells  called  asci,  they  belong  to  the  Aaoogenons 
division  of  that  genus.  Yeast  can  reproduce  itself  under  two  distinctly  different  con- 
ditions ;  the  ordinary  every-day  one,  where,  immersed  in  a  liquid  capable  of  undergcung 
fermentation,  it  rapidly  increases  by  a  process  of  budding,  never  in  this  case  forming 
spores.  The  other  condition  was  first  brought  into  notice  by  Rees  in  1869,  who  foand 
that  by  suddenly  depriving  yeast  of  all  saccharine  food,  and  placing  it  on  the  surfaoe  of 
a  slice  of  potato  or  other  moist  poiH>us  vegetable  root,  in  a  very  thin  layer,  budding 
still  went  on  for  a  short  time,  but  eventually  ceased,  and  in  a  number  of  the  cells  sporas 
were  formed.  Other  observers  obtained  the  same  results  by  cultivating  yeast  on  bloob 
of  plaster  of  Paris,  kept  moist ;  and  this  more  convenient  method  is  the  one  now  uni- 
versally employed  for  this  purpose. 

To  Pasteur  we  owe  our  first  definite  knowledge  of  the  relation  of  the  organised 
ferments  to  the  process  of  fermentation.  He  conclusively  proved  that  fermentation  only 
proceeds  when  the  ferment  grows  and  multiplies  ;  he  also  taught  U3  that  such  organised 
ferments  as  the  acetic,  lactic,  butyric,  etc.,  together  with  bacdlli,  bacteria,  etc.,  frequently 
contaminated  our  brewing  yeast,  and  were  the  causes  of  what  are  commonly  known  now 
as  the  diseases  of  beer,  viz.,  acidity,  instability,  ropiness,  etc.  He  also  very  clearly 
pointed  out  the  way  to  get  rid  of  these  troublesome  invaders,  and  in  this  way  did  in- 
estimable service  to  the  brewing  industry.  He,  however,  states  that  when  you  have 
thoroughly  purified  a  yeast,  so  as  to  be  entirely  rid  of  all  adventitious  organisms,  you 
may  yet  obtain  a  yeast  which  gives  a  beer  of  bad  flavour.  This  fact,  which  Pasteur  left 
unexplained,  has  been  entirely  cleared  up  by  the  brilliant  work  of  Dr.  Hanfleni  the 
Principal  of  the  Physiological  Laboratory  at  Carlsberg,  Copenhagen.  He  found  that 
yeast,  as  ordinarily  used  in  breweries,  is  an  indefinite  mixture  of  yeast  plants  of  various 
species  and  varieties ;  that  the  species  and  variety  exercise  a  most  marked  influence  on 
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TOUT  and  properties  of  the  finished  beer,  some  causing  a  nauseous,  bitter  &: 
producing  an  article  which  will  not  clarify,  otbeia  an  unstable  article,  etc.     He 
to  introduce  into  practice,  and  has  actually  done  so,  yeasts  grown  from  a  siogle 
therefore  consisting  of  one  distinct  species  only.    The  advantages  of  thLs  system 
trioua ;  llie  brewer,  provided  he  takes  care  to  nse   good  materials,  can  invariably 
I  K  beer  of  identical  flavour  and  other  properties.     That  this  is  not  a,  mere  matter 
omtory  experiment  is  shown  conclusively  by  the  fact  that  these  single  cell  yeasts 
been  used  since  the  year    ISM  in  the  Old  and  New  Carlsberg  Breweries,  which 
oe  annually  over  seven   million  gallons  of  lager  and  export  beer,  with  the  most 
id  Buocess.     In  I>dnmarlc  and  Norway  they  are  successfully  used  in  all  the  largest 
IB  extent  in  Sweden.  FinUnd,  Bohemia,  and  other  parte  of  Austria,  in 
irland,  North  Italy,  Belgium,  North  America,  Russia,  Germany,  and  Holland,  in 
«Dd   Austraha.     In  all  these  breweries,  with  the  ejEoeption  of  Baartz  and  Zjon.  at 
idftm,  the  system  of  low  fermentation  is  adopted,  i.e.,  the  type  of  yeast  used  is  a 
I  fermeDtation  one,  the  fermentation  being  conducted  at  a  temperature  of  6  to  10° 
the  yeaat  sinking  to  the  bottom   of    the  fermenting  vessel.     The   Rotterdam 
■y  employs  the  high   fermentation  system,  which  is   the  one  almost,  if  not  in- 
ly, nsed  in  this  coantiy.     In  this  system  a  yeast  is  employed  which,  as  ft  rmenta- 
39  to  the  surface,  the  temperature  of  the  fermentation  being  from  10  to 
Cent.       So    far    the    high    or    top  fermentation    yeasts  have    been   very   little 
bat  as  tbe  advantages  to  be  obtained  by  employing  single-cell  yeasts  are  sure  to 
Liaed  sooner  or  later  in  this  country,  a  highly-interesting  field  of  practical  ob- 
loo  and  reseai'cb  b  opened  out.     The  preparation  of  the  small  samples  of  the 
at  TKrieties  of  single  cell  yeast  wilt  naturally  fall  within  the  province   of  the 
tt ;  their  mill ti plication  to  quantities  sulHdent  for  practical  porposes,  will 

0  properly  oonfitructed  apparatuses  in  the  brewery. 

3i«  method  devised  at  first  by  Hansen  to  obtain  a  sample  from  one  cell  waa 
B :  he  diluted  the  yeast  with  water  so  that  a  measured  quantity  under  the  field 
icrosoope  contained,  say  twenty  cells.  A  <]uantity  of  this  mixture,  equal  to  that 
DBd  in  the  microscope  field,  was  added  to  20  c.c.  of  water  and  well  shaken  uj>.  It 
iw  eaaumed  that  one  c.c.  of  this  mixture  would  contain  a  single  yeast  cell.  This 
ity  was  next  added  to  wort  contained  in  a  Pasteur  or  similar  flask,  and  vigarously 
»,  the  remaining  I'J  c.c.  being  treated  in  a  similar  manner.  The  fiatks  were 
Bed  in  a  few  days,  and  if  bubbles  were  seen  proceeding  from  one  point  only,  the 
Bl«nt  was  considered  suotessful.  If  no  tign  of  fermentation  appeared,  it  was 
fie  that  the  c.c.  of  the  mixture  introduced  had  not  contained  a  yeast  cell ;  if 
Maraee  from  two  or  more  points,  that  more  than  one  yeast  cell  had  been  intra- 
.  umI  naturally  such  fiasks  were  rejected.    This  method  had  considei'able  elements  of 

1  iboat  it,  and  1  only  mention  it  as  the  one  by  which  all  Dr.  Hansen's  discoveries 
nukde,    particularly    as    it    has    been    hinted    by    some    of    his    detractors    that 

had  their  origin  in  Koch's  gelatine  pial«  cultivation  process.  This  could  not 
aae,  because  all  Dr.  Hansen's  facts  were  published  before  the  latter's  gelaUoe 
had  b«en  announced. 

the   publication  of  Koch's  method,  Hansen   adopted  a  modification  of 
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which  leaves  nothing  to  be  desired  in  the  way  of  obtaining  cultures  from  a  single 
yeast  cell.  He  proceeds  as  follows:  A  sample  of  yeast  is  diluted  as  before  with 
water  until  each  microscopic  field  shows  about  twenty  or  thirty  cells ;  a  small  drop 
of  this  mixture  is  now  mixed  thoroughly  with  20  c.c.  of  ordinary  beer  wort  con- 
taining 10  per  cent,  of  gelatine.  In  all  these  processes  it  is  almost  unneoeasry 
to  state  to  my  present  audience  that  apparatus  and  fluids  used  must  all  be 
thoroughly  sterilised.  The  gelatinized  wort  must  never  be  allowed  to  readi  a 
higher  temperature  than  25^  Cent,  at  the  time  of  the  addition  of  the  yeast  cells  or 
afterwards,  for  obvious  reasons.  A  drop  of  this  is  spread  in  an  even  layer  on  an  ordinsry 
microscopic  cover  glass,  placed  film  side  downwards,  on  a  small  moisture  chamber,  con- 
taining a  small  quantity  of  water.  The  whole  is  placed  under  the  microscope,  and  if  the 
experiment  has  been  successful,  some  half-dozen  isolated  yeast  cells  will  be  observed  in 
different  parts  of  the  field,  each  of  which  is  destined  to  form  a  colony.  Those  suffidently 
apart  are  chosen  from  the  rest,  and  a  ring  marked  round  them  by  a  small  apparatus  which 
screws  into  the  place  of  the  object  glass.  A  number  is  affixed  to  each  circle  with  a  fine 
pen,  and  the  figure  of  each  cell  and  its  number  noted  down  in  the  memorandum  booL 
The  moist  chamber  and  its  contents  are  placed  in  a  warm  place  for  24  hours  and  further 
examined.  Each  cell  will  now  be  found  to  have  formed  a  small  colony ;  all  the  marked 
colonies  are  carefully  examined,  to  see  they  are  not  likely  to  coalesce  with  adjacent 
ones,  and  that  they  are  perfectly  circular,  great  stress  being  laid  upon  this  latter  point 
by  Dr.  Hansen.  After  seeing  that  all  is  going  on  right,  the  moist  chamber  is  allowed 
to  stay  another  48  or  72  hours,  when  the  colonies  will  be  found  so  large  as  to  be  easily 
seen  by  the  naked  eye.  They  are  each  in  turn  picked  off  the  gelatine  film  on  small 
pieces  of  platinum  wire,  which  are  dropped,  colony  and  wire,  into  separate  cultivation 
flasks  containing  wort.  Fermentation  and  multiplication  of  yeast  cells  now  commences, 
and  all  that  is  necessary  is  the  careful  periodical  changing  of  the.  wort,  so  as  to  avdd 
outside  contamination.  By  this  means  it  is  possible  to  increase  the  growth  of  yeast  to 
any  amount.  The  next  question  was  to  establish  a  method  of  differentiating  the  spedee 
with  certainty,  and  this  problem  our  indefatigable  observer.  Dr.  Hansen  likewise  solved 
satisfactorily.  By  observing  the  occurrence  of  spore  formation  at  different  temperatures, 
he  discovered  that  each  species  only  developed  spores  between  certain  temperatures,  and 
that  at  temperatures  between  these  limits  each  species  had  its  own  relation  to  time  and 
temperature.  By  taking  the  times  of  development  as  abscissce,  and  the  temperatures  as 
ordinatee,  a  curve  may  be  generated  for  each  yeast. 

The  accompanying  diagram  represents  such  a  series  of  curves  for  sis  yeasts.  For 
the  abscissse  I  have  used  a  logarithmic  scale  of  numbers,  by  which  the  initial  curves  are 
seen  more  plainly  than  if  the  ordinary  numerical  scale  had  been  used.  Spore  formation 
is  best  observed  in  the  following  manner :  A  small  truncated  cone  of  plaster  of  Paris  n 
moulded,  the  upper  surface  of  which  must  be  perfectly  flat  and  smooth.  On  this  sur- 
face, the  yeast  to  be  observed  must  be  spread  in  a  thin  layer,  the  cone  is  placed  base 
downwards  in  a  vessel,  and  water  poured  in  until  it  readies  halfway  up  the  side  of 
the  cone.  The  whole  is  loosely  covered,  so  as  to  admit  of  free  aeration,  this  being  abso- 
lutely necessary  for  spore  formation,  and  kept  at  an  even  temperature.  Small  samples 
are  takta  off  the  lurfaee  ef  the  eone  from  time  ie  time  and  emmli^  under  ttt  mitro* 


^ 

"4 

/ 

;3 

1 

II 

«> 

1 

1 

1 

<0 

*o 

1 

1 

■«* 

ill 

tfi 

1/ 

It 

« 

8 

•i 

-T ' 

-4    k  ~~*  // 

f 

CD 

c 

1 

\\. 

^ 

,"  "  1 "  "< 

i i 

^-^ 

>             a 

136  THE    ANALYST. 


scope ;  the  time  to  be  noted  is  the  earliest  sign  of  spore  formation.  It  has  been  found 
that  only  young  and  vigorous  cells  sporulate ;  care  must  be  taken,  thereforoy  to  secore 
these  by  growing  the  sample  for  24  hours  in  good,  well-aerated  wort,  carefully  pouring 
this  off,  and  adding  a  fresh  supply  of  'wort.  After  another  24  hours  the  wort  may  be 
carefully  poured  off  the  thick  layer  of  yeast  at  the  bottom  of  the  vesBel,  and  the  latter 
spread  on  the  plaster  block  as  described  above.  In  this  manner  Hansen  has  diflEerentutted 
six  species  of  yeast,  Saocharomycetes  Cerevisise,  a  top  fermentation  yeast,  having  its 
times  of  spore  formation  as  follows  : — 

Sacc.  Ccrevisise  I. 
37*5  ...  ...  ...         No  spore  formation. 


36-37 
35 
33-5 
30 
25 
23 
17-5 
16  5 
11-12 
9 


29  hours. 

25 

23 

20 

23 

27 

50 

65      „ 

10  days. 

No  development. 


99 

» 
19 
19 


S.  Pastorianus  I.,  a  bottom  fermentation  yeast,  which  frequently  xxxnirs  in  the  air 
of  fermenting  rooms,  and  gives  a  strong,  bitter  taste  to  beer. 

S.  Pastorianus  II.,  feeble  top  fermentation  yeast,  does  not  seem  to  give  rise  to  any 
disease  in  beer. 

S.  Pastorianus  III.,  top  fermentation  yeast,  causes  yeast  turbidity. 

S.  Ellipsoideus  I.,  bottom  fermentation  yeast,  found  on  the  surface  of  grapes. 

S.  Ellipsoideus  II.,  bottom  fermentation  yeast,  causes  great  turbidity. 

As  the  whole  nomenclature  of  yeasts  is  at  present  in  a  state  of  transition,  these 
names  must  be  looked  upon  as  merely  provisional. 

In  addition  to  the  before-mentioned  discoveries  in  spore  formation.  Dr.  TTrtih^ 
observed  some  curious  facts  with  reference  to  the  formation  of  yeast  films  on  the 
surface  of  a  yeast  cultivation  when  fermentation  had  quite  ceased.  Each  yeast  seems 
capable  of  forming  a  film,  which  appears  at  a  longer  or  shorter  period  of  time  for  each 
species.  Temperature  effects  a  similar  acceleration  or  retardation,  as  in  the  case  of  spore 
formation,  and  consequently  the  conditions  of  film  formation  may  be  used  to  corroborate 
those  of  spore  formation. 

From  the  foregoing  we  conclude  that  diseases  of  beer  are  not  only  caused  by  false 
ferments,  but  also  by  saocharomycetes  ;  that  it  is  possible  to  distinguish  the  useful  from 
the  noxious  species  of  the  latter ;  and  that  it  is  easy  to  prepare  a  yeast  which  shall 
consist  of  one  species  only,  thus  affording  the  brewer  an  exactitude  and  certainty  in  his 
fermentation  results  he  never  possessed  before,  and  at  the  same  time  opening  out  a  wide 
and  interesting  field  for  the  analyst. 

Discussion. 

The  President  said  he  would  like  to  know  if  Dr.  Sykes  could  explain  definitely 
the  cause  which  determined  the  matter  as  to  whether  a  yeast  bscame  a  top  or  a  bottom 
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W»s  it  doe  to  an  entirely  different  kind  of  cell,  or  waa  it  due  to  the  c 

8  under  which  the  cell  waa  ptacad  t  Had  Hansen 'd  researches  confirmed  the  belief 
1  TMSt  bscuua  top  yeast,  when  by  its  treatment  the  growth  was  encouraged  aud  became 
rigoroas,  or  on  the  other  hand  bottom  yeast  when  its  growth  was  checked.  OE  course 
Li  vu  aodev^tood  that  top  yeast  fermentation  took  placj  at  a  higher  temperature,  and 
tfakt  in  proportion  the  growth  of  the  yeast  plant  was  more  rapid,  and  thus  gas  was 
fenaed  more  abundantly,  which,  by  adhericg  to  the  yeast  cells,  rendered  them  buoyant 
tad  carried  them  to  the  top,  so  forming  top  yeast ;  but  with  the  lower  temperature  and 
hfti  rigorous  growth  aad  les.'^  gas  formation,  bottom  yeast  resulted. 

With  respect  to  the  mQdilication  which  Hansen  has  shown  by  bis  experiments  to  be 
espabe  of  cultivation,  is  it  not  true  that  these  varieties  are  very  unstable,  and  readily 
rererc  to  the  ordinary  type  ? 

He,  the  speaker,  would  like  also  to  ask  Dr.  Sykes  whether  he  had  any  knowledge 
of  the  enduring  i|ualities  of  the  ascospore  formation,  as  compared  with  the  ordinary 
i^othod  of  reproduction.  From  a  biological  as  well  as  a  sanitary  point  of  view,  the 
matter  was  of  great  interest  to  him. 

Ur.  BtcHMo.VD,  bearing  in  mind  that  Dr.  Sykes  had  stated  that  Sach,  Fasteureanis  I. 

~.'^0  bitter  taste  to  beer,  would  like  to  know  if  the  substance  giving  this  taste  was  pre- 

itated  by  acetate  of  lead,  otherwise  it  might  interfere  with  the  detection  of  foreign 

Mr.  Oassal  asked  if  they  were  to  understand  that  one  sort  was  absolutely  incapable 
gf  tieitig  converted  into  any  other  sort  I  He  would  like  to  know  if  any  experiments 
had  been  made  with  a  cell  ai  to  its  capability  of  altering  its  original  constitution  as 
,  (or  example,  by  the  appearance  of  abnormal  products,  such  as  the  bitter 
|H|fc|rliicb  bad  been  alluded  to.  It  had  been  asserted  in  regard  to  micro- organismtt 
^^^■Bm  "  pure  cultivations,"  that  they  were  incapable  of  change  in  this  respect, 
^^^B^y  doubled  whether  there  was  sufficient  evidence  to  warrant  such  a  statement. 
Hl^tly  to  the  President's  questions  Dr.  Sykes  stud  the  attempt  to  transform 
I^Mtnes  of  yeast  into  another  had  been  tried  in  every  conceivable  way  by  Hansen, 
foUDd  impossible  ;  he  considers  that  the  species  are  as  distinct  and  definite  as  that 
By  of  the  higher  fungi.  Vou  may  cultivate  high  yeast  at  a  low  temperature,  but 
Igh  it  sinks  like  a  low  yeast,  fermentation  proceeds  much  more  slowly  than  in  the 
of  a  bottom  fermentation  yeast ;  if  placed  in  its  normal  fermentation  t«mpemture, 
especially  if  well  aerated,  it  quickly  resumes  its  former  properties.  In  making  a 
tme  cultivation  of  a  yeast  known  to  bd  of  one  species,  you  might  find  two  colonies 
KUs  of  entirely  ditrerent  shape,  as,  for  instance,  one  oval,  the  other  sausage -shaped. 
^em  were  introduced  into  two  tla^ks,  and  a  cultivation  started,  though  the  whole  cells 
ted  at  first  would  be  of  the  same  shape  as  their  progenitors,  yet  sooner  or  later  this 
aadtty  of  form  would  entirely  disappear.  With  reference  to  the  spores  of  yeast  they 
reoiarkably  persistent.  About  a  year  ago  he  had  found  that  they  existed  in  large 
ntJtiea  on  malt,  which  is  generally  exposed  to  a  temperature  of  200'^  to  220'^  F.  for 
ml  hours  during  the  final  stage  of  drying  on  the  kiln. 

In  rvply  to  Mr.  Richmond's  question,  he  did  not  know  whether  the  bitter  generated 
9.  ^ctoriensifi  I.  waa  precipitable  hy  acetate  of  lead  or  not. 

In  reply  to  Mr,  Caseal,  Dr.  Sykes  saw  that  whatever  changes  took  place  in  th« 
pv,  etc ,  of  the  cells  by  different  methods  of  cultivation,  their  chemical  properties  re- 
B  unaltered  ;  a  Cerevisia;  would  always  produce  a  good  tiavoured  beer,  a  Pastoriensls 
iwltl  invariably  give  one  of  bad  tiavour. 

1  {Coneliuum  of  the  Society's  Procredivtfii.)  ^^H 
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ON    THE    ESTIMATION   OF    STARCH. 

By  Prof.  Dr.  Alex,  von  Asb6th. 

Haying  to  attend  to  many  professional  duties,  I  have  been  prevented  from  sooner  com- 
pleting my  investigations  on  the  estimation  of  starch  in  cereals.  Last  July  (see  Analyst, 
1888)  I  proved  by  several  experiments  that  in  working  with  pure  starches,  the  results 
obtained  by  lintner's  process  and  my  baryta  process  were  concordant.  I  therefore  con- 
cluded that  equally  concordant  results  would  also  be  obtained  in  dealing  with  cereals, 
but  I  was  much  mistaken.  I  experienced  the  same  thing  as  Monheim,  who  found  in 
the  same  sample  of  wheat  69 '06  per  cent,  of  starch  by  my  process,  and  only  62*08  by 
lintner's.  I  then  began  to  think  whether  cereals  might  not  contain  other  baiyU 
absorbing  bodies,  and  at  first  suspected  the  proteids,  but  afterwards  found  these  not  to 
interfere.     After  many  experiments  I  found  the  enemy  to  be  fatty  matter. 

It  seems  that  the  fats  contained  in  cereals  contain  free  fatty  adds,  or  these  acidB 
are  in  sugh  loose  combination  with  glycerin,  that  they  are  easily  saponified  by  the  baryta 
water.  This  being  so,  it  was  easy  enough,  so  to  modify  the  process,  as  to  render  it  fit 
for  the  analysis  of  cereals.  The  flour  must  be  first  extracted  with  ether,  which  I  do  as 
follows  : — ^Ten  grammes  of  the  substance  are  put  into  a  filter  paper  cartridge  and  ex- 
hausted with  ether  in  the  Soxhlet  in  the  usual  manner.  The  solution  is  evaporated  to 
dryness  and  the  fat  weighed.  The  contents  of  the  cartridge  are  now  put  on  filter  paper 
and  exposed  for  about  an  hour,  so  as  to  let^every  trace  of  ether  go  ofil  The  flour  iB 
then  thoroughly  mixed  in  a  porcelain  mortar,  and  is  then  ready  for  analysis.  A  few 
grammes  are  used  for  the  estimation  of  moisture,  and  1  or  1*8  grm.  is  used  for  the 
treatment  with  baryta.  This  modification  of  the  process  involves  a  little  calculationi  of 
which  I  give  an  example.  From  a  sample  of  finely  ground  wheat  I  took  10*0235  grms. 
for  the  estimation  of  the  fat.  Obtained  '1785  grm.  fat  amounting  to  1*78  per  cent 
The  moisture  of  this  sample  dried  at  110^  0.  came  to  13*29  per  cent.  From  the 
extracted  flour  I  weighed  1*511  grm.  and,  after  gelatinising  it  as  directed,  added  50  c.c 
of  baryta  water  and  made  up  to  the  mark  with  45  per  cent.  alc<^ol.  10  c.c.  baryta 
water  =  29*53  CO. -]^ hydrochloric  acid*;  50  c.c.  of  filtrate  =  2304  c.c.  add  —  69*58  per 
cent  starch.     The  moisture  of  the  extracted  flour  being  only  11  per  cent.,  we  have  : — 

a.  (100-  11)  :  69*58=100  :  x 

a;  =  71-17. 
h.  100  :  78*17  =  (100 -13*29 +  1-78)  :  x 
X  (or  the  starch  in  original  sample)  =  66*37  per  cent. 

I  now  also  analysed  the  sample  by  Lintner's  process,  but  could  not  get  the  results  to 
agree,  but  as  they  agreed  when  dealing  with  pure  starches,  I  began  to  suspect  Lintner's 
process  when  applied  to  cereals.  I  therefore  tested  the  residue  which  was  left  in  the 
high  pressure  flask.  On  moistening  with  iodine,  a  blue  colour  was  developed,  and  that 
even  after  heating  for  six  hours  at  140 — 145^  0.  As  however  cellulose  also  gives  some- 
times a  blue  with  iodine,  this  test  was  not  con^dered  sufficient,  and  I  therefore  heated 
the  residue  with  perfectly  pure  diastase  for   12-24  hours  at  65*70^  G.     The  filtrate 

*  I  now  prefer  to  first  ase-^acid,  and  when  nearly  enough  of  this  has  been  added,  I  use  -^  add 
With  care  *005  c.c.  of  a-^acid  may  thus  be  read  off. 


THE    ANALYST. 


1391 


ItDngty  reduced  the  alkaline  copper  solution.  1  also  havs  made  ezperimente  to  quaoti- 
Uirelf  estimate  the  Ht«rcli  in  the  residue  and  operated  as  follows: — The  precipitate 
lUch  had  collected  on  the  glass  wool  was  rinsed  into  a  flask,  and  mixed  with  a  solution 

Kgrm.  of  diastase.  The  whole  was  then  heated  for  24  hours  at  65-70**  C.  in  a 
bath.  I  then  filtered  off  and  diluted  up  to  100  cc,  then  added  10  e.c.  hydro- 
acid  and  heated  one  hour  in  boiling  water.  The  liquid  was  next  neutralised 
inUi  barium  carbonate,  and  evaporated  to  dryness  in  the  water  bath.  The  residue  was 
fa«a  exhausted  with  alcohol  of  90  per  cent.,  filtered  off,  again  evaporated,  and  the  sugar 
Bally  estimated  with  Fehling's  solution.  The  result  could  not  be  right,  because  it  is 
,ot  to  be  taken  for  granted  that  all  the  starch  had  dissolved,  and  the  inversion  process  was 
oce  JD  too  abort  a  time,  but  I  did  not  wish  to  heat  longer  so  as  to  prevent  decomposi- 
k)o  of  the  diastase  by  the  add,  which  would  yield  sugar.  However,  I  still  obtained 
%  tba  residue  '83  per  cent,  of  starch,  calculated  on  origiDal  substance. 
{To  l/e  cimlinued.') 


PEPPER  ADULTERATION. 

Bv  F.  Wallib  Stoddast, 
a  of  pepper  adult«ratioQ  described  in  a  note  appeanug  iu  an  earlier  noml 
■omal  (Analyst,  xiv.,  37),  is  still  largely  employed,  but  the  "  make-weight "  now 
J]y  introduced  appears  to  be  steatite  in  tine  powder,  which  is  added  to  the  pepper 
^  extent  of  10  —16  per  cent. 

rhe  proportion  of  cbromate  of  lead  remains  about  the  same,  and  can,  I  find, 

d  more  readily  in  the  ash  than  in  the  chloroform  residue ;  for  the  latter  not 

B  a  good  deal  of  pepper-starch,  which  interferes  with   the  boiling,  but  also 

Uy  noioe  substance  which  renders  the  teats  for  chromic  acid   uncertain.     One 

mes  of  pepper  yielda  excellent  results  when  treated  in  this  way. 
%e  feebleness  of  the  present  Act  is  well  illustrated  by  the  powerlessnesa  of  the 
a  to  deal  with  this  fraud  ;  for,  though  the  manufacturers  are  perfectly  well 
If  and  numerous  convictions  amongst  their  customers  have  taken  place,  as  they  do 
1  Bristol  the  local  authorities  decide  they  can  do  nothing  with  them  ;  and, 
tae  they  openly  offer  to  pay  all  fines  and  expenses,  and,  where  necessary,  even 
I  the  wounded  reputation  by  a  small  honorarium,  they  are  not  likely  to  lack 


4 
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LAW    NOTES.  V 

Battlk  QV  the  PHABMAOOPiBiAa.— At  the  Bow  street  polleo-conrt,  on  Maj  27th,  Charle* 
Tnjbiand  ICvele,  cbemiBt,  of  Tottenhani  Court  Road,  was  EmnmoDed  for  sellicg  sal  volatile  not 
m|iu«d  acoocdjng  to  the  reqnlreTiteDU  of  tlic  British  I'b&rmacopceia. — Mr.  Smitb  appeared  to  sapport 
be  -mnmana;  Hr.  FoirBst  FiillOQ  for  the  defeDdant.— On  the  Gtb  April,  six  oncces  of  lal  volatile  were 
UMbtat  the  defcDdant'H  shop  for  3s,  It  was  analfEed  b;  Dr.  Redwood  mid  foiitid  lo  contolu  less 
leoMl  aod  less  spirits  of  ammooiu  than  were  tcqaired  bj  the  Fbarmacopceia  Britaonica.  Some  qaea- 
ion  HQM  M  to  tbe  Act  ander  which  the  lummoos  woa  taken  oBt,  tbe  Kood  and  Drugs  Act,  and  not 
!■  fbtneitiCJ  Act. — Mr.  Fulton  said  it  waa  matter  of  cominon  knowledge  that  tbe  new  Act  now 
Nibn  hrUament  w<nild  Incorporate  tbe  two  Acta.  His  client  was  not  a  "  componnder  "  of  this  dmg, 
lOt  rfmpty  a  lelail  vendor.  Wbaf  he  sold  wasahw  what  was  desoribtd  ns  sal  volatile,  although  under 
lAoUwr  saiaa  in  tbe  PlmraiaoopixiiB  LondoneDEix.— Ht.  Vanghaii  asked  to  have  some  profesdoital 
tMwmat  on  wtiich  to  go,  and  Dr.  lUdwood  was  tlien  called.  He  was  asked  bj  Mr.  YBngban  what  sal 
lho«Id  be,  and  replied,  "  A  aolntioo,  partly  aqueoDB  and  parti;  apirttaons,  of  carbonate  of 
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ammonia,  with  certain  essential  oils  of  nutmeg,  cinnamon,  and  lemon,  thereby  conatitating  a  stimulat- 
ing alkaline  solution." — Mr.  Vaaghan :  Bat  in  those  ingredients  I  don*t  notice  where  the  alcohol  comei 
in. — The  witness :  Estimating  it  as  a  rectified  spirit,  there  should  be  one-third. — ICr  Smith :  But  as  a 

medicine,  what  is  the  most  important  t Witness :  The  ammonia. — Mr.  Vaaghan :  But  what  is  the 

alcohol  for  ? — Witness :  To  keep  the  oils  in  solution.  In  the  present  sample  there  was  less  than  half 
what  there  should  have  been  of  alcohol. — Mr.  Vaaghan :  What  is  the  test  7 — Witness :  The  great  tot 
is  the  power  of  neutralising  oxalic  acid. — Cross-examined  by  Mr.  Fulton :  Sal  volatile  was  first  used  in 
medicine  in  1720.  It  dropped  out  of  use  until  1885.  It  was  mentioned  under  another  name 
in  the  last  edition  of  the  Pharmacopoeia  Londonensis  of  1851.  This  sample  was  of  the  sains 
specific  gravity  as  the  preparation  mentioned,  in  the  London  Pharmacopoeia,  and  wu 
practically  the  same  preparation,  but  in  witness's  opinion  the  British  Pharmacopoeia 
entirely  superseded  all  others,  and  all  articles  ordered  in  medicine  should  be  pr^ared 
in  accordance  with  its  requirements.  For  instance,  hydrocyanic  acid  (prussic  add)  was  doable 
as  strong  in  the  London  as  in  the  British  Pharmacoepia,  and  any  chemist  making  up  a  pn- 
scription  written  with  the  intention  of  having  the  medicine  made  op  according  to  the  latter,  miglit 
cause  very  grave  results  if  he  went  by  the  former  pharmacopoeia. — The  case  was*  adjourned  until  June 
1st,  when  Mr.  Vaughan  gave  judgment  as  follows :— The  summons  against  the  defendant  was  for  seUing 
sal  volatile  which  was  deficient  in  alcohol  and  alkaline  salt  according  to  the  acceptation  of  eai 
volatile  as  an  article  of  commerce.  Professor  Redwood,  both  in  his  analysis  and  in  the  evidence  be 
had  given  in  this  Court,  distinctly  stated  that  the  article  sold  did  not  come  up  to  the  requirements  of 
the  British  Pharmacopoeia  by  one-half.  This  was  not  denied,  and  the  next  point  to  be  coo- 
sidered  was  whether  it  was  lawful  to  sell  drugs  prepared  accorcUng  to  any  other  than  the  Biitiib 
Pharmacopoeia.  There  really  could  be  no  question  on  this  point,  unless  it  was  to  be  assumed  tbat 
Acts  of  Parliament  were  to  be  entirely  ignored,  or  taken  as  of  no  weight  and  non-existent.  Tbe 
evidence  called  for  the  defenduit  was  simply  that  of  the  defendant  himself,  his  manager,  the  whole- 
sale chemist  who  supplied  him,  and  the  manufacturer.  All  these,  he  might  say,  were  in  the  saoe 
boat,  and  he  placed  very  little  reliance  on  their  testimony,  for  it  seemed  to  him  they  were  in  ignozanoe 
of  the  Act  of  1862.  They  might  have  acted  on  the  knowledge  which  they  previously  posscttsed,  but 
they  did  not  themselves  take  the  trouble  to  inquire  into  the  present  state  of  the  law.  He  conld  not 
himself  look  at  the  Act  without  coming  to  the  conclusion  that  any  drag  made  up  acoording  to  aoj 
other  pharmacopoeia  than  the  Britan^ca  was  a  violation  of  the  Act ;  and  in  thiis  view  he  was  con- 
firmed by  the  decision  in  the  case  of  "  White  v.  By  water,"  wherein  it  was  held  that  if  a  person  asked 
for  tincture  of  opium  he  was  entitled  to  be  supplied  with  it  of  the  substance  and  quahty  mentloiied  b 
the  British  Pharmacopoeia,  and  not  with  something  of  an  inferior  quality.  The  magistrats  at 
Sheffield,  in  that  case,  at  first  dismissed  the  case,  holding  that  in  the  absence  of  any  special  request  for 
the  drug  according  to  the  Pharmacopoeia  Britannica,  the  drug  as  described  in  other  pharmacopoBiM 
could  be  sold.  That  was  not  the  view  taken  by  the  Judges,  who  thought  the  magistrate  ought  to  have 
convicted  the  defendant,  and  who  sent  the  case  back  to  him  for  re-hearing.  He  (Mr.  Vaaghan),  theis- 
fore,  could  not  entertain  any  doubt  that  the  article  in  question  must  be  held  to  have  been  not  of  the 
nature,  substance,  and  quality  of  that  demanded,  and  he  was  bound  to  convict.  But,  as  he  ssdd  befonb 
if  it  could  be  proved  that  it  was  sold  as  it  came  from  the  wholesale  manufacturer,  he  should  hold  It  to 
be  a  case  in  which  he  could  impose  a  nominal  penalty.  That  had  been  proved,  and  he  should  act  on 
his  opinion.  Before  concluding,  however,  he  hoped  that  this  decision  would  have  the  effect  of  maldng 
all  persons  dealing  in  drugs  remember  that  the  provisions  of  the  Act  most  be  complied  with,  and  fhit 
their  drugs  must  be  made  up  according  to  the  British  Pharmacopoeia.  He  fined  the  defendant  ¥k. 
and  2s.  cost  of  the  summons. 

CORRESPONDENCE. 

[The  Editor  is  not  in  any  way  respoTuible  for  opinions  expressed  by  his  eorrespondents,] 

To  the  Editor  of  the  Analyst. 

ABNORMAL   BUTTER 

Sib,— Mr.  Faber*s  recollection  in  connection  with  myself  in  the  above  matter  is  at  fault. 

It  was  distinctly  understood  that  I  was  to  be  supplied  with  more  complete  details  of  analyses  by 
Professor  Stein,  including  fatty  acids,  soluble  and  insoluble,  before  I  communicated  my  results  to  bin, 
at  that  time  a  total  stranger.    I  did  not  considei  Professor  Stein's  Reichert  results  of  any  value. 

Mr.  Allen,  though  rather  ungraciously,  withdraws  his  extraordinary  statement  r^  Weetphal,  and  i 
may  therefore  leave  that  subject.  I  may,  however,  draw  attention  to  the  fact  that,  with  regard  to  the 
special  butter.  No.  402,  Wigan,  I  was  not  the  authority  for  the  opinion  expressed  as  to  its  adulteiatioD, 
an  opinion  so  ably  dealt  with  upon  theoretical  gronnds  by  Mr.  Faber.  The  analyst  for  Wigan,  and  Dr. 
Jas.  Bell,  of  Somerset  House,  had  already  certified  the  batter  adulterated  before  I  received  my  sample. 

I  shall  be  glad  if  you  will  find  space  for  these  few  lines. — Yours,  C.  ESTCOUBT. 

Manchester,  July  19th,  1889. 

BOOKS  RBCEIVBD.       • 
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PROCEEDINGS   OF   THE  SOCIETY  OF  PUBLIC  ANALYSTS. 


ON    CONDENSED    MILK    AND    THE    ESTIMATION    OF   CASEIN 

AND    LAC'TALBUMRN. 

Bv  Harai,!)  Paubk- 

(Head  al  lite  Meelirui,  Jum,   1S8[I,) 

r  the  aunplee  of  condensed  miUc  I  have  analysed,  which  are  not  many,  two  nifty' 

\bj  of  the  attentioD  of  public  analysts.     One  is  a  sample  of  a  sweetened  condenaod 

;,  known   generally  as  the  "  Goat  Brand."     It  is  Eaid  to  be  made  from  milk,  from 

I  "part  of  the  cream  "  (or  fat)  haB  beea  abstracted,     I  bought  it  at  3jd.  for  a  tin 

e  pound,  which  is  a  lower  pi-ice  than  that  paid  for  condensed  whole  milk, 

t  ikardly  a  low  price  considering  the  quantity. 

mposition  wa.s  found  to  be — 


I 


Water          

..      30-91  per  cent. 

Fat 

0-53       „ 

Total  albuminoids  . . 

..      10'8.?       „ 

MUk  sugar  1 
Cane  sugar  J 

..      65'21        „ 

I 


III   this  analytnB,  I  think  it  may  be  calculated   that  the  milk  from  which  thia 
1  milk  was  made,  contained  about — 

Albuminoids  . .  .  .  . .        3*61  per  cent. 

Fat  '118       „ 

Ash  OU       „ 

I  tliat  the  milk  wae  thoroughly  skimmed  on  a  mechanical  cream,  separator  before  being 
I,  and  it  appears  to  me,  that  the  public  would  better  understand  the  quality  of 
b  kind  of  Dondensed  milk,  if  it  wero  called  "condensed  separated  milk."  An  ordinary 
E  may  be  taknn  to  contain  at  lea^t  3'5  per  cent,  of  fat,  and  it  will  be  seen  that  there 
■  ietl  barely  y  per  cent,  of  the  original  fat,  or  that  the  "  part  of  the  cream "  ab- 
d  amounts  to  over  95  per  cent. 
Th6  other  sample  is  an  lutaweetened  milk,  which,  according  to  the  label,  is  specially 
I  for  babies.  In  the  directions  for  use,  it  is  advised  to  dilute  the  milk  with 
irU  of  w»t«r  for  very  young  babies. 
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The  composition  of  this  milk 

Water 

Fat 

Albuminoids 

Sugar 

Ash 

was  found  to  be — 

77*51  per  cent. 
6-15       „ 
5-35       „ 
9-55       „ 
1-44       „ 

When  this  milk  is  diluted  with  7  parts  of  water,  the  mixture  will  contain  2*8  per  oenU 
of  solids.  To  recommend  such  a  mixture  as  the  chief  or  only  food  for  babies  might 
easily  have  serious,  if  not  fatal  consequences. 

Unsweetened  condensed  milk  is  used,  to  some  extent,  in  the  milk  trade,  when  milk 
is  scarce,  in  that  way,  that  it  is  made  up  with  water  to  its  original  volume,  and  no 
doubt  frequently  sold  as  new  milk,  probably  mixed  with  some  new  milk.  This  is  done 
to  such  an  extent  that  a  society  of  dairy  farmers  has  expressed  a  wish  to  pat  a  stqp  to 
it,  and  for  that  purpose  has  looked  for  a  method  to  distinguish  between  fresh  milk  and 
milk  which  has  been  condensed  and  afterwards  diluted  with  water. 

Milk  contains  a  genuine  albumen,  lactalbumen,  which,  like  other  albumens,  is  co- 
agulated when  its  watery  solution  is  heated  to  a  certain  temperature,  varying  aooording 
to  circumstances.  The  more  salt  the  solution  contains  the  higher  is  the  temperature  of 
coagulation,  while  adds  in  small  amounts  lower  it.  It  therefore  at  once  suggests  itself 
that  the  heating  necessary  for  condensing  milk,  and  especially  for  sterilising  the  wSk 
after  the  closing  of  the  tins,  will  coagulate  the  lactalbumen,  which  is  thereby  rendered 
insoluble  in  water,  and  that  this  change  in  the  milk  would  enable  one  to  distingaish 
between  fresh  milk  and  milk  which  has  been  condensed.  But,  on  the  other  hand,  it  iB 
generally  held,  that  for  some  reason  or  other  lactalbumen  in  the  milk  is  not  coagulated 
when  milk  is  boiled,  and,  as  is  a  well-known  fact,  there  is  no  precipitation  of  coagulated 
albumen  in  boiled  milk.  Some  analyses  and  remarks  made  a  few  years  back  by  Professor 
Hammarsten,  to  whom,  and  his  pupils,  we  owe  most  of  our  knowledge  of  the  albominoidB 
in  milk,  seem  to  show  that  the  lactalbumen  in  milk  is  really  altered  in  boiled,  and  is  it 
least  partly  coagulated.  As  a  method  was  wanted  for  distinguishing  between  fresh  sai 
condensed  milk,  I  made  a  few  experiments  to  find  whether,  and  how  far,  the  albomMi 
was  coagulated  by  heating  milk,  and  whether  it  was  possible  by  analysis  to  demonstnte 
such  coagulation. 

In  order  to  be  able  to  do  this,  it  is  necessary  to  use  very  exact  methods  for  sepa- 
rating casein  and  lactalbumen.  Concerning  the  complete  precipitation  of  casein  in  milk, 
I  think  I  can  do  no  better  than  quote  from  a  very  exhaustive  and  exact  publication  on 
"  The  Analytical  Estimation  of  the  Albuminoids,  with  Special  Reference  to  Milk,"  by 
John  Sebelien,  Professor  at  the  Agricultural  College  at  Aas,  in  Norway,  which  appeared 
last  year  in  the  transactions  of  the  Royal  Academy  of  Science  at  Copenhagen  : — 

«  The  method  of  estimating  casein  in  milk  first  used  by  Millon  and  Commaille,  and 
further  developed  by  Hoppe-Seyler,  to  precipitate  it  by  means  of  dilute  acetic  add  iu 
milk  diluted  with  a  certain  quantity  of  water,  can  never  give  exact  results,  as  the  casein 
is  far  from  completely  precipitated  by  this  reagent.  The  same  may  be  said  of  snlphuric 
acid  as  used  by  Frenzel  and  Weyl.  Still  less  exact  is  the  method  proposed  by  Manetti 
and  Musso,  to  predpitate  by  rennet. 
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*'  A  better  method  ia  the  precipitation  by  meaiia  of  sulphate  of  magnesia,  ^ 
was  perhaps  first  used  b;  Mitscberlich  id  1847,  and  which,  with  different  modificatioi 
hu  been  adopted  by  ToImatscbelT,  Makris,  and  Hoppo-Seyler." 

8ebelie&  has  made  some  experiments  to  ascertain  how  far  Galphate  of  magnesia,  and 
the  equally  effective  chloride  of  sodium  (which,  however,  for  this  purpose  must  coataio 
mne  chloride  of  calcium),  give  a  complete  precipitation  of  ciLaeiD.  He  prepared  some  pure 
oflrin  according  to  Hammarsten's  method,  vis,:— Milk  is  diluted  with  about  five  volumes 
el  nter,  so  much  dilute  acetic  acid  is  added  that  the  mixture  contains  a  little  less  than 
(hi  per  cent,  of  acetic  acid.  The  casein  is  precipitated  and  sinks  to  the  bottom,  it  is 
wi^iod  by  decantation,  filtered  off,  dissolved  in  as  little  soda  as  possible,  filterad  to  get 
rid  of  the  fat  globules,  precipitated  again  by  acetic  acid,  washed,  filtered  oIT,  again 
diMolved  in  very  little  soda,  and  so  on.  The  third  precipitation  is  pressed  between  filter- 
P^pB^i  gt^und  in  a  mortar  with  strong  alcohol,  until  it  forms  a  very  fine  emulsion,  then 
qoickly  filtered,  washed  with  strong  alcuhol  and  afterwards  with  ether,  pressed  between 
filter  paper  and  ground  in  a  mortar,  stirring  repeatedly  while  the  ether  evaporates.  It  ii 
finally  dried  over  sulphuric  acid,  and  is  then  a  snowy  white  very  fine  powder,  which  will 
ftnnd  heating  to  100^  C  in  an  air  bath.  It  is  completely  soluble  in  alkalies,  their 
(wbonates  and  phosphates,  in  lime — and  bary(a-water,  and  even  in  water  in  which  is 
rtirrei)  op  a  fine  powder  of  the  carbonates  of  Ume,  baryta,  or  magnesia.  When  the 
cuein  U  dissolved  in  a  very  dilute  solution  of  phosphate  of  soda,  and  small  quantities  of 
oof  chloride  of  calcium  is  afterwards  added,  the  clear  solutions  will  turn  white  and 
g  exactly  like  skim-milk,  and  containing  the  casein  in  the  same  state  in  which 
fc  in  milk,  but  no  trace  of  other  organic  matter.  Such  a  solution  of  casein 
I  R  skin  on  top  when  boiled. 
9  solutions  of  pure  casein  made  in  tliis  way  Sebelien  made  some  experiments. 
sertained  the  amount  of  casein  in  the  solution  by  estimating  the  nitrogen  both  in 
Dlotion  and  in  the  precipitate  formed  by  tannic  acid,  which  he  has  shown  will  com- 
my  precipitate  all  the  albuminoids  of  the  milk.  He  then  precipitated  the  casein  by 
I  of  magnesia  and  by  chloride  of  sodium — by  first  adding  two  volumes  of  a 
Pkted  solution  of  the  salts  and  then  so  much  of  the  pulverised  crystals  of  the  salts  as 
1  solution  (it  is  very  essential  that  the  solution  is  completely  saturated 
I  th«  nits).  The  completeness  of  the  precipitation  of  the  casein  was  proved,  not 
kfay  the  amount  of  nitrogen  in  the  precipitate,  but  by  the  almost  complete  absence  of 
■utrogenouB  precipitate  by  tannic  acid  in  the  diluted  filtrate. 

:  contains  a  trace  of  globuline,  which  is  not   precipitated  by  chloride  of 
I,  but  by  sulphate  of  magnesia,  and  as  the  precipitates  by  sulphates  of  magnesia 
'*in  more  easily  treated  by  the  Kjeldabl  method,  this  salt  is  here  to  be  preferred. 

In  order  to  try  whether  this  elTective  method  of  precipitating  the  casein  will  allow 
of  a  comet  estimation  of  the  albumen  in  the  filtrate,  Sebelien  made  some  experiments  on 
tntxtiires  of  solutions  of  pure  casein  and  pure  lactalbumen.  Pure  lactalbumen  may  be 
|ir«|«rod.  according  to  Sebelien  ( 1 885)  as  follows  : — 

To  the  filtrate  from  the  precipitation  by  sulphate  of  magnesia  of  casein  in  milk  (whicb 
-"  ■  rate  U  a  concentrated  solution  of  sulphate  of  magnesia),  acetic  acid  is  added  a 

:.  of  acetic  acid  in  the  solution,     The  lactalbumen  is  thereby  precipitated  ; 
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filtered  off,  pressed  between  filter-paper,  stirred  up  in  w^ter  (together  with  the  filter- 
paper),  and  the  water  exactly  neutralised.  The  laotalbumen  is  hereby  dissolved.  The 
solution  of  lactalbumen  is  filtered  o%  again  saturated  with  sulphate  of  magneda,  filtered 
and  precipitated  by  |  per  cent,  of  acetic  acid.  The  predpitale  is  filtered  off,  dissolved  and 
dialysed,  to  remove  the  salt.  The  solution  thus  prepared  can  be  used  immediately,  or  the 
lactalbumen  may  be  prepared  as  a  powder  for  future  use.  In  order  to  do  this,  the  solution 
is  precipitated  by  alcohol,  filtered,  washed  by  alcohol  and  ether,  and  ground  in  alcohol,  etc, 
like  the  treatment  of  the  casein ;  it  is  in  this  way  obtained  as  a  fine  white  powder,  com- 
pletely soluble  in  water.  It  will  always  retain  a  trace  of  the  salt,  but  this  will  not 
interfere  with  the  experiments. 

Having  prepared  a  milky  solution  of  pure  caseine  and  a  solution  of  pure  lactal- 
bumen, and  having  estimated  the  nitrogen  in  both,  Sebelien  mixed  known  quantities  of 
the  two  solutions  and  analysed  the  mixture  by  the  following  method  : — ^PrecipitatiDg 
the  caseine  by  sulphate  of  magnesia,  washing  with  a  concentrated  solution  of  this  salt 
until  the  filtrate  contained  no  albumen,  then  precipitating  the  albumen  in  the  filtrate 
after  dilution  with  water,  by  means  of  tannic  add  or  phosphortungstic  acid.  In  theee 
precipitates  the  nitrogen  was  estimated  (all  estimations  of  nitrogen  by  Kjeldabrs 
method)  f.  inst. 

I. — 4180  grms.  of  a  solution  of  caseine  contained  0  01862  grm.  N.  or  0*445  per  cent 

5*742  grms.  of  a  solution  of  laotalbumen  contained  0*01316  grm.  N.  or  0*229  percent 

20  c.c.  caseine  solution  was  mixed  with  30  c.c.  lactalbumen  solution ;  this  mixed 

solution  contains  0.316  per  cent,  nitrogen,  viz.,  0174  per  cent.  <'  caseine  N."  and  0138 

per  cent.  **  albumen  N." 

1. — 10*125  grms.  of  the  solution  gave  in  the  precipitate  by  Mg  SO^ 

0*01876  grm.  N.-0-186  caseine  N. 
In  the  filtrate,  tannic  acid  precipitated, 

0*01428  grm.  N.  i=  01 42  albumen  N. 

Total     . .     0  327  N. 
2. — 10*180  grms.  of  the  same  solution  gave  in  the  precipitate  by  Mg  SO^ 

001 750  grm.  N.  or  01 72  p.c.  caseine  N. 
In  the  filtrate,  tannic  acid  precipitated, 

0*0154  grm.  N.  or  0151  p.c.  albumen  N. 

Total     . .     0*323  p.c.  N. 

II. — 4-862  grms.  of  a  solution  of  casein  contained  0*01610  grm.  N.  or  0*331  per  cent 

10*193  grms.  of  a  solution  of  lactalbumen  contained  000686  grm.  N.  or  0067  per  cent 

Equal  volumes  of  these  solutions  were  mixed,  giving  a  solution  containing  0*200 

per  cent.  N.,  of  which  0'166  per  cent,  was  derived  from  the  caseine  and  0*034  per  cent 

from  the  lactalbumen. 

9*780  grms.  of  this  solution  gave  a  precipitate  by  Mg.  SO^,  containing 

0-01568  grm.  N.  s.  0*160  p.c.  caseine  N. 
In  the  filtrate,  phosphortungstic  acid  gave  a  precipitate  containing 

0*0042  grm.  N.  or  0043  p.c.  albumen N. 

Total     . .     0-203  p.c.  N. 
**  The  separation  of   the  two  albuminoids  is  as  complete  as  possible,  and  the 
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UDOonts  found  by  &iulj^  ftgree  with  the  amounts  calculated  as  doaely  as  eould 
rxpect«d  by  an  ordinary  quantitative  analysis." 

I  hare  estimated  the  albumen  in  some  samples  of  milk  by  this  method,  and  made 
B  experimenta  vrith  milk  by  heating  it  to  different  temperatures,  in  order    to    find 
Rth^r  the  lactalbumen  was  coagulated,  and  I  found  that  heating  milk  to  75°  C.  will, 
1  neutral  (or  ampboCer)  milk,  considerably  decreana  the  amount  of  lactalbumen 
This  must  evidently  be  explained  in  this  way,  that  the  lactalbumen,  which  is 
;ulat«d,  although  it  does  not  form  lumps  and  sink  to  the  bottom,  still    ia  in  such  & 
uGc&tion  that  it  will  be  carried  down   by  the  casein  when  tbia  is  precipitated,  and, 
efore,  eecape  estimation  as  lactalbumen. 

I   The  amount  of  lactalbumen  found  in  fresh  milk  may  vary  between  0'36  and  0'45 

,,  and  perhaps  reach  still  higher  amounts,  f.  inst.,  probably  in  Jersey  milk.     In 

C  I  found  that  about  the  two-thirds  of  the  albumen  was  coagulated.     In  the 

"  Tioat    Brand  "  sweetened  condensed  milk,  which   was  slightly  sour 

I,  and,  therefore,  most  likely  was  so  when  filled  in  the   tin,  the  total  albu- 

j  10S3  per  cent.,  of  which  only  0*085  was  soluble  albumen,  a  much  lower 

t  than  I  have  found  in  boiled  and  condensed  milk  which  was  not  acid, 

I    have  analysed   an    unsweetened  condensed  milk,  known  as  "The  First  Swim 

"  with  the  following  result : — 

Water  


Fat 


62-97  pet  cent, 

10-67       „ 


0-324       „ 
1 4-55  (by  dilTerence) 
2'25  per  cent. 


Casein* 

Soluble  Albumen 

Sugar 

Alb 

I  Tbia  milk  is  evidently  condensed  to  about  one-third  of    its  original   bulk,  which 
1  give  these  amounts  of  caseins  and  soluble  albumen  in  the  original  milk  -— 
Caseino  ..  ..  ..  -.      3-08  per  cent. 

Sol, albumen U-ll 

[  I  ought  to  mention  that  this  estimation  of    albumen  was   made  by  boiling    the 
e  from  the  precipitation  of  the  coseine,  a  method  which  is  not  so  exact  as  the  pre- 
iions  by  tannic  add  or  phospbortungstic  acid,  aa,  according  to  Sebelien'e  experiments, 
inch  ae  12  per  cent,   of    the  albumen   may  remain  uo precipitated  ;   still,  it  is  suffi- 
JUy  exact  to  show  that  the  milk  boa  been  heateil,  and,  therefore,  is  not  "  fresh  milk." 
I  The  low  percentage  of  soluble  albumen,  if  estimated  by  a  sufficiently  exact  method, 
I  looording  to  my  experience,  be  a  reliable  indication,  that  milk  has   been  heated  to 
75"  C,  and,  as  all  condensed  milk  must  be  heated  to  at  least  that  temperature 
IJiinnWDre  its  safe  keeping,  chemical  analysis  will  be  able  to  prove  that  such  milk  is  not 
rrab. 

PlSCCSSlON, 

Ur.  Aj-len  said  the  paper  suggested  one  point  which  was  a  crying  scandal,  and 
that  WM  the  false  and  misleading  statements  made  on  the  labels  of  some  brands  of 
d  milk.     The  directions  frequently  were  to  dilute  the  condensed  milk  with  five, 
a  eight  times  its  meaeore  of  water,  when,  as  a  fact,  the  milk  had  only  b 


I 
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concentrated  to  about  one-third  of  its  original  bulk.  The  consequeac3  wax  that  if  tbv 
milk  was  diluted  to  the  extent  directed,  end  a.  child  wore  given  the  amount  which  would 
be  ButScient  in  the  case  of  uncondensed  milk,  it  would  be  half  starved.  He  thonghl 
they  should  not  allow  theue  false  statements  and  misleading  directiouB  to  go  unchallenged- 
Of  course,  if  a  case  were  taken  into  Court  there  was  the  objection  that  the  retailer  who 
Bold  the  can  of  condensed  milk  was  not  the  i-eal  author  of  the  fraud,  but  ultimately  the 
ofFence  would  come  home  to  the  manufacturer,  who  would  tiod  an  eHect  on  hia  tnule ; 
and  certainly  the  public  ought  to  be  made  aware  that  certain  bi'andH  of  condenaeil  m 
are  not  what  they  profess  to  be. 

Dr.  ViETH  said  their  best  thanks  were  certainly  due  to  Mr.  Faber  for  the  papfr 
he  had  brought  before  them.  They  ought  to  congratulate  themselves  on  the  opportnnity 
of  reading  in  The  Asalyst  the  very  interesting  and  important  eiperimenta  of  a  foreign 
chemist  which  Hr.  Faber  had  included  in  his  paper,  experiments  which  originally  had 
been  published  in  a  language  with  which  only  very  few  among  them  were  familiar. 
With  regard  to  the  point  raised  by  Mr.  Allen,  he  was  of  opinion  that  the  total  protadi 
formed  the  best  gauge  by  which  the  degree  of  evaporation  could  be  judged,  the  protddi 
lieing  pretty  constant  and  amounting  to  about  3'5  per  cent.  As  to  the  mode  of  distin- 
guishing between  fresh  milk  and  milk  which  had  been  heated^ — for  this  really  was  tht 
point  under  diBcussion — he  was  of  opinion  that  the  determination  of  the  albumen  was 
not  a  suitable  method.  Not  only  was  the  quantity  of  albumen  present  iu  fresh  mOk 
very  amall,  but  the  separation  of  the  vai-ious  nitrogenous  bodies  seemed  diflicult  acd 
uncertain,  and  the  method  proposed  rather  cumbersome.  A  very  simple  test  for 
distinguishing  between  fresh  and  scalded  milk,  proposed  yeai%  ago,  consists  in  adding 
tincture  of  guaiacum,  which  gives  a  blue  colour  with  fresh,  but  not  with  boiled  milk. 
The  reaction  used  to  be  explained  by  the  presence  of  ozone  in  fresh  milk,  but  Babcock, 
in  a  recent  pubUcation,  ascribes  it  to  the  presence  of  fibrine. 

Mr.  8tok&,s  said  that  having  tried  various  methods  for  complete  analysis,  he  found 
none  that  constantly  summed  up  to  100  on  addition  of  the  constituents.  He  noticed 
the  same  fact  in  all  the  complete  analyses  published  hitherto. 

In  regard  to  erroneous  labelling  of  tins,  he  was  afraid  that  no  conviction  woald  b( 
obtuned.  Even  in  the  case  of  a  conuderable  number  of  samples  prosecuted  on  In 
analysis  for  deficiency  of  fat,  the  magistrate  held  that  the  samples  having  eome  into  tJie 
poBsesaian  of  the  vendors  soldered  down,  so  that  they  could  not  have  tampered  witli 
them,  no  action  could  lie  against  the  vendors, 

The  distinction  between  condensed  and  fresh  milk  by  means  of  guaiacum  depended 
upon  the  milk  having  been  boiled  or  not.  Mr.  Stokes,  having  had  charge  of,  and 
having  practically  worked,  a  vacuum-condeuser,  knew  that  often  milk  was  condenaed 
at  a  temperature  not  higher  than  when  it  left  the  cow,  from  90"  to  100"  F.  ;  hence  tte 
guaiacum  test  would  in  such  cases  fail. 

Dr.  YoELCKEB  asked  Mr.  Faber  whether  he  had  examined  any  considerable  Qumbor 
of  samples  of  condensed  milk,  and  if  so,  whether  he  had  found  each  kind  to  be  unifora 
in  composition.  In  analysing  a  large  number  of  one  particular  brand  a  few  years  r^o 
he  (Dr.  Voetcker)  had  found  great  variation  in  diiferent  samples.  He  understood  that 
for  infant  life  especially,  it  was  important,  not  only  to  see  that  sufGcient  food  constituenU 
were  supplied  when  the  milk  was  diluted,  but  also  that  the  composition  should  be  always 
alike. 

Mr.  Adahs  said  he  quite  agreed  with  Mr.  Allen  and  Mr.  Hehner  as  to  the  in- 
portaoce  oE  not  overlooking  the  constitution  of  these  milks,  because  there  was  a  pant 
which  had  escaped  remark,  and  that  was  the  presence  or  absenoe  of  fat,  a  substance  moat 
necessary  as  a  digestive  agent.  It  was  by  means  of  the  animal  fat  that  true  chyle  WM 
produced,  and  the  albuminoids  were  got  into  the  lact^als.    He  was  convinced  that  a  mSk 
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indigestible 
Q  why  the 


hai]   a  coiistitution  like  the  firat  of  those  given   must  be  a  most 
B  to  give  any  animal,  more  especially  an  infant,  and  that  was  a  reaai 
a  aliould  be  widely  known. 
fVttb  regard  to  cane  sugar  in  abundance,  he  cooeidei-ed  it,  from  a  medical  point  of 
to  be  injurious.     Cane  sugar  was  not  easily  digested,  at  all  eventa  by  young 
res.     C>f  all  sources  of  complaints  and  disease,  a  very  frequent  one  was  the  habit 
ing  children  ao  many  lollipops,  and  therefore  he  thought,  in  the  custom  of  adding 
.  there  was  injury  to  the  public  in  being  misled  as  to  the  extent  of  dilution  these 
I  %rill  bear.     A  child  must  simply  starve  if  fed  on  such  a  milk  as  the  &rst  one, 
Y  if  diluted  to  seven  times  its  bulk.     Animal  fat  was  a  most  important  food- 
loae  more  even  than  the  albuminoids,  for  without  fat  the  albuminoids  could  not 
well  turned  to  their  proper  account. 

(tnth  r^ord  to  prosecutions  under  the  Food  and  Drugs  Act,  it  was  a  difficult  poii 
mbt ;  but  he  should  think  there  was  no  doubt  that  a  case  of  that  kind  could 
"with  by  the  law  courts. 

~Ur.  Allen  asked  if  a  person  could  be  convicted  of  selling  a  condensed  milk  when 
1  no  hand  at  all  in  its  preparation,  and  palpably  so. 

Ur.  Adaxs  said  it  was  similar  to  pickles  and  green  peas,  in  which  caees  they  hod  no 
Itf  in  obtaining  convictions.  He  did  not  see  that  that  ought  to  be  a  great  obstacle. 
"Vt.  Stokks  said  the  peas  contained  an  article  injurious  to  health, 
ttr.  Fader,  in  reply,  said,  that  with  regard  to  estimating  soluble  albumen,  there 
D  difficulty  when  the  amount  was  about  0'3  or  0*4  per  cent.,  and  if  the  amount  of 
e  albumen  was  so  small  as  to  be  difficult  to  estimate,  that  was  by  itself  a  proof  that 
ilk  had  been  heated. 

e  presence  of  fibrine  in  milk,  he  was  very  doubtful  whether  that  statement 
d  correct  after  further  investigation, 

mce  to  Mr.  Stokes'  remarks  concerning  the  temperature  of  milk  during 
s  qiiite  certain  you  could  condense  milk  at  a  low  temperature,  bat 
B  would  the  milk  have  to  be  heated  after  the  closing  of  the  tins  to  such 
B  that  the  albumen  was  coagulated  in  order  to  sterilize  the  milk,  and  theral 
t  its  keeping  for  any  length  of  time  ? 
~ft  only  knew  of  very  few  analyses  by  this  method,  as  it  was  comparatively 


no^^^ 
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tBE  QUANTITY  OF  VOLATILE  ACIDS  PRESENT  IN  BUTTER-FAT.  | 
By  Dk.  p.  ViBTH. 

{Jtetul  at  l/is  Meiliug,  Jwui,  1889.) 
mre  precise  title  of  my  paper  would  be  "On  that  quantity  of  volatQe  i 
t  in  butter-fat  which  is  determined  when  butt«r-fat  is  examined  according  t 
Irt-Wollny'a  method,"  The  results  obtained  find  expression  in  the  number  of 
antimetres  of  deei-normal  alkali  required  for  neutralising  the  volatile  and,  in 
aoluble  acids. 

Thea  Dr.  Wollny,  in  1SS7,  published  his  modification  of  the  Reichert-Meisal 
)  for  the  examinatioQ  of  butter-fat,  I  in  common,  I  believe,  with  a  great  many 
Is,  dieriahed  the  hope  that  the  method  would  turn  out  an  extremely  useful  one. 
Bg  outude  intluences,  which  might  interfere  with  the  process,  seemed  to  insure 
sen,  and  working  according  to  fixed  and  widely  adopted  rules,  promised  uni- 
f  of  rwulte.  The  modified  method,  then,  seemed  to  be  well  suited  for  the 
Htiao  of  butter-fat  utd  the  detection  and  quantitative  determination  of  admizad 
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foreign  fat,  provided  the  volatile  adds  present  in  genuine  butter-fat  of  any  origin  varied 

within  not  too  wide  limits.     According  to  our  experience  at  the  time,  we  assumed  that 

the  volatile  acids  yielded  by  5  grms.  pure  butter-fat  required  for  neutralisation  from 

25  to  30  C.C.  deci-normal  alkali  solution.     Since  then  we  have  learned  that  those  limits 

were  drawn  far  too  narrow,  that  genuine  butters  are  not  unfrequently  met  with  giving 

results  which  fall  outside,  more  particularly  below,  the  said  limits.     The  more  the  matter 

is  investigated,  the  more  cases  of  undoubtedly  genuine  butter-fat  containing  abnormally 

small  amounts  of  volatile  adds  are  observed. 

My  own  experience  with  Wollny's  modification  of  Hdchert's  method  commences 
with  a  sample  of  butter-fat  sent  from  Kiel  to  the  members  of  the  "  International 
Committee,"  formed  to  investigate  into  the  question  of  butter-fat  analysis.  I  examined 
this  sample  on  October  20th  (a)  of  last  year,  and  again  on  January  17th  (b)  and 
May  2nd  (c)  of  the  present  year,  with  the  following  results : — 

No.  1.  Butter-fat  from  Kiel     (a)    318,    316,    31-8,     31*9,    31-9. 

(b)  321. 

(c)  321. 

The  insoluble  adds  in  this  sample  amounted  to  87-04  per  cent. 

The  agreement  between  the  results  obtained  at  the  various  occasions  is  satisfactory, 
a  fact  on  which  I  wish  to  lay  some  stress,  because  not  only  was,  on  the  several  occasions, 
a  fresh  soda  solution  used  for  saponification  and  a  fresh  baryta  solution  for  titration, 
but  also  the  distilling  apparatus  employed  for  the  earlier  experiments  had  to  be  re- 
placed by  another  one,  which  was  of  somewhat  different  dimensions. 

During  the  time  from  the  middle  of  November  to  the  middle  of  June,  I  applied 
Wolln/s  method  in  the  examination  of  63  samples  of  butter  as  sold  in  the  London 
market.     The  results  were  as  follows  : — 

French    Butter. 


No. 

Date. 

No. 

Date. 

No. 

Date. 

2. 

14.11.88 

26-9 

12. 

23.  1.  89 

28-5 

22. 

27.  3.  89 

290 

3. 

23.      „ 

27-2 

13. 

31.    „ 

27-7 

23. 

4.  4.  89 

29-8 

4. 

28.      „ 

27-4 

14. 

6.  2.  89 

28-8 

24. 

y.   „ 

30-5 

5. 

6.  12.  88 

26-8 

15. 

14.    „ 

29-2 

25. 

16.    „ 

29-2 

6. 

13.      „ 

27-6 

16. 

20.    „ 

291 

26. 

9. 6. 89 

30-6 

7. 

20.      „ 

26-1 

17. 

22.    „ 

26-4 

27. 

14.    „ 

30-1 

8. 

28.      „ 

26-1 

18. 

26.    „ 

27-5 

28. 

28.    „ 

29-8 

9. 

3.    1.89 

26-7 

19. 

6.  3.  89 

29-2 

29. 

4.  6.  89 

30-6 

10. 

10.      „ 

27-0 

20. 

13.    „ 

28-7 

30. 

11.    „ 

29-9 

11. 

17.      „ 

27-5 

21. 

21.    „ 

29-5 

Swedish  Butter. 

No. 

Date. 

No. 

Date. 

No. 

Date. 

31. 

14.  11.  88 

27-6 

39. 

10.  1.  89 

27-6 

46. 

6.  3.  89 

27-2 

32. 

23.      „ 

28-2 

40. 

17.    „ 

28-6 

47. 

13.    „ 

28-4 

33. 

28.      „ 

27-6 

41. 

23.    „ 

27-4 

48. 

21.    „ 

28-1 

34. 

6. 12.  88 

29-3 

42. 

31.    „ 

28-2 

49. 

9.  4.  89 

28-2 

35. 

13.      „ 

290 

43. 

6.  2.  89 

29-4 

50. 

16.    „ 

28-5 

36. 

20.      „ 

28-7 

44. 

14.    „ 

28-2 

51. 

14.  5.  89 

26-9 

37. 

28.      „ 

27-8 

45. 

26.    „ 

29-1 

52. 

22.    „ 

29-3 

38. 

3.    1.89 

28-2 

f  # 

IlIEl   Butter. 

No. 

Date. 

No. 

Date. 

No. 

Date. 

53. 

15.  5.  89 

291 

55. 

28. 5.  89 

27-3 

57. 

11.6.89 

27-4 

54. 

22.    „ 

27-8 

56. 

4.  6.  89 

28-7 

Date. 
27.3.89 

29.    „  29-3 

30.4.89       28-1 

With  the  exception  of  liie  butter  manufactured  ia  London,  which  was  churned  on 
es  of  the  Aylesbury  Dairy  Company,  in  Bayawater,  little  ia  known  as  to 
and  history  of  the  foregoing  sampleB.  The  results  must  all  be  considered  a8 
normal. 

3l9  samples,  of  which  I  shall  have  to  speak  tn  what  folbws,  do  not  refer  to  butter 
ifactured  for  sale.  They  were,  moreover,  prepared  from  small  quantities  of  milk 
3  in  tbe  lahoi-atory  under  my  continuous  superintendence,  and  with  exclusion  of 
'  poesibitity  of  any  admixture  of  foreign  fat  taking  place.  The  mode  of  proceeding 
IM  follows ;— One  gallon  of  milk  was  set  in  a  shallow  pan,  kept  under  lock  for 
tf-four  hours,  the  cream  taken  off  and  churned,  the  hutter  melted,  and  the  fat 
All  the  samples  form  part  of  a  systematic  investigation,  which  was  commenced 
in  Febraary  and  continued  till  the   middle  of  May,  and  in  one  direction  is  &tiU_ 


At  the  end  of  January  a  brother  analyst  atked  me  for  two  samples  of  butter  0 
ibted  genuineness.     In  order  to  put  the  purity  entirely  beyond  doubt,  I  had  two' 
B  of  cream  churned  into  butter  by  slialcing  tbe  cream  in  glass  bottles.     Part  of 
r  thus  prepared  I  kept  for  examination.     The   one  sample  referred  to  cream 
d  at  a  butter- factory  situated  in  Su3se.\  ;  the  volatile  acids  in  the  butter-fat  w 
1  to  be  normal.     Tbe  other  sample  referred  to  cream  separated  on  the  AylesbuiJ 
^  Company's  Farm,  near  Horsham,  from  milk  produced  by  cows  kept  on  tbe  estatdd 
mpoatton  of  the  butter-fat  was  to  my  greatest  surprise  quite  abnormal.     I  deteis  ' 

B  to  try  to  find  out  the  cause  for  this  abnormal  state  of  ailiiirs,  and  also  to 
bether  anything  eimilar  existed  with   regard  to  milk  produced  on  other  farms  at 


rofl 

tw»™ 

tof 

ateS 
iteis^ 


of  all,  another   sample  of    cream    from  the   butter-factory  in  Sussex   was 

]ti.     The  two  samples  gave  the  following  results  :— 
No.  Date. 

66.  Cream  from  Gh,  Sussex        . .         2. 2.  S9  29-i^ 

66.  „  „  ..        18.     „  ..  2S-8,  28-3 

next  bad  small  ijuantities  of  butter  prepared  from  samples  of  milk  received  frot 
-five  farms  supplying  the  Aylesbury  Dairy  Company  at  the  time.     The  resullfl 

1  follows  :^ 

So.  Date. 

,67.  P.M.  Milk        . .  id.  3.  89  from  St.,      Wiltshire 


19.  3.  * 
19.  2.  89 


He., 

Fa., 


281 
30-9 
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No. 

Date. 

77. 

P.M.  Milk       . 

28.  2.  89  from  Be., 

Wiltshire 

29-9 

78. 

}t              * 

28.  2.  89 

99 

Po.  J. 

9             99 

32-4,  31-8 

79. 

i>              • 

1.3.89 

19 

Cr., 

99 

26-5 

80. 

i> 

1.3.89 

99 

Gr., 

99 

26-2 

81. 

>f 

1.3.89 

99 

ID., 

99 

25-8 

82. 

it 

3.  3.  89 

9t 

Go., 

19 

291 

83. 

t*              ' 

3.  3.  89 

It 

Wo., 

99 

25-2 

84. 

>>              • 

4.  3.  89 

99 

Ms., 

99 

26-8 

85. 

}» 

4.  3.  89 

99 

Po.  E 

*9           99 

28-1 

86. 

}y 

4.  3.  89 

91 

Po.  S. 

t            It 

26-6 

87. 

» 

6.  3.  89 

99 

Mg., 

)9 

27-2 

88. 

j> 

6.  3.  89 

99 

Kv.Fr.,    „ 

25-5 

89. 

>»                    • 

6.  3.  89 

99 

Ky.  Sh.,    „ 

31-4 

90. 

99                              • 

19.  2.  89 

99 

Ph., 

Berkshire 

30-8,  30-4 

91. 

» 

26.  2.  89 

99 

Kv., 

99 

28-2 

92. 

>» 

28.  2.  89 

99 

Re., 

99 

280 

93. 

» 

1.  3.  89 

99 

Wh.  R,    „ 

29-5 

94. 

» 

3.  3.  89 

99 

Je., 

91 

27-4 

95. 

19 

4.  3.  89 

91 

Bu., 

99 

27-2 

96. 

» 

3.  3.  89 

99 

By., 

Cheshire 

28-0 

97. 

?> 

5.  3.  89 

J» 

Du., 

99 

28-2 

98. 

»> 

28.  2.  89 

99 

Ho., 

Oxfordshire 

26-9 

99. 

J>                              • 

5.  3.  89 

99 

EL, 

99 

27-5 

100. 

>» 

5.  3.  89 

99 

Ta., 

Gloucestershire 

25-7 

101. 

99 

5.  3.  89 

99 

Hd., 

Warwickshire 

27-2 

It  will  be  seen  that  in  two  instances  the  results  fell  below  26 ;  the  lowest  and 
highest  figures  observed  were  23*9  and  32*4  respectively. 

I  now  oome  to  the  samples  having  an  abnormal  composition.    As  mentioned  before, 

the  milk  from  which  the  butter-fat  in  question  was  abstracted,  was  produced  by  cowa 

kept  on  the  Aylesbury  Dairy  Company's  estate  near  Horsham.     The  following  were  the 

first  results  obtained  : — 

No.  Date. 

102.  Cream  from  Horsham  . .         2.2.89  . .         20*9,  21-2 

103.  „  „  ..         9.     „  ..         21-4,  21-2 

104.  „  „  ..       15.     „  ..         20-4. 

The  herd  which  produced  the  milk  consisted  at  the  time  of  sixty  head  of  cattle, 
viz.,  thirty-nine  Shorthorn,  sixteen  Kerry,  and  five  Jersey  cows.  In  order  to  ascertain 
whether  the  breed  had  anything  to  do  with  the  abnormal  composition  of  the  butter- fat, 
samples  of  Shorthorn,  Kerry,  and  Jersey  milk  were  examined  separately.  The  first 
three  samples  did  not  show  any  striking  difference  to  exist  between  the  three  breeds 
(see  the  following  table),  and  another  point  was  therefore  taken  into  consideration,  viz., 
the  food. 

The  diet  of  the  cows  consisted  of  suitable  quantities  of  hay,  brewers'  grains,  and 
linseed — feeding  materials  which  enjoy  a  very  wide  application ;  further,  of  silage,  on 
average  four  pounds  per  head  per  day ;  and  oatmeal,  on  average  six  pounds  per  head 
per  day.  The  efiect  of  the  two  last-named  constituents  of  the  diet  seemed  to  me  to 
require  elucidation ;  first,  because  silage  has  only  since  the  last  few  years  entered  the 
list  of  feeding-stufb  for  farm  live  stock  ;  and,  second,  because  the  ration  of  oatmeal  is 
much  higher  than  usually  given.     After  February  18th  the  Jerseys,  and  after  February 
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I  the  K«FTyB  ceased  to  receive  silage  in  their  food,  while  it  vras  nlways  given  to  ths  ■ 

Qiorns.     The  reeults  contained  in  the  table  prove  that  witliholdiug  tbe  silage  had 

U-ked  effect  on  the  composition  of  the  butter-fat.     After   March    llith  silage  was 

|l  again  to  all  tbe  i^ows,  but  tbe  six  pounde  of  oat-meal  were  replaced  hy  one  pound 

^-meat,  two  pounds  of  wheat-meal,  and   three  poiiniis  of    linseed  cate.     Prom 

e  the  percentage  of  volatile  acids  graduailj*  increased,  and  on   tbe  SDth  April 

e  considered  normal  in  tlie  caeea  of  the  three  breeds,  although  approaching  the 

I  limit  is  two  cases : — 


- 

MWorial. 

Shorihoi-na. 

Kerry's. 

.TerBeya 

106,  107 

P.M.  Milk,  17.andA.M.Milk,I8.2.8D 

21-4 

22-5 

20-3 

[09,110 

„      24.          „         .,      26.2.89 

22 '0 

239 

21-4 

113, 

„        3.          „         „        4.3.89 

22-8 

231 

• 

U,  115 

,.      1ft,          „         „      H.3.89 

21-8 

23-1 

21-6 

17,  118 

„      24.          „         „      26.3.89 

23D 

24-8 

233 

20,  121 

.,      31.3        „         ,.        1.4.89 

310 

26'0,  2C-5 

23-G,  24 

!23,  124 

„      2S.          „         „      29.4.89 

25>3 

261 

27-2 

K«,  127 

„      12.          „         „      13.5.89 

25-8,  25-9 

28-6,  28-6 

27  1,  27J 

•  Samfle  loet. 

UCer  May  13th  no  more   separate   samples  of    the  three  breeda  were  taken,  bal 
aplo  of  cream  from  the  mixed  milk  of    the  herd  was  examined  weekly,  and  X] 
B  continuing  doing  bo  for  at   least  one  year.     The  following  results  have  be< 
id  up  to  the  present : — 

No.  Date. 

128.  Cream  from  Horsham. ,  ..  21.5.89  ..  2G-2 

129.  „  „        .  .  ..  27.5.89  ..  20-8 

13a  „  , 4.6.89  .,  2G'8 

i:fl.  „  „        ..  ..  11.6.89  ..  2G-2 

tie  might  naturally  feel  inclined  to  put  the  improvement  which  took  place  after 
16th  on  account  of  the  abandonment  of  the  large  ration  of  oatmeal,  and  expect 
sr  iDCrease  in  the  percentage  of  volatile  acids  by  giving  up  Feeding  cereals  alto- 
To  put  this  to  the  teat,  four  Shorthorn  cows  were  fed  on  a  diet  containing 
oats,  nor  barley,  nor  wheat  from  April  8th  to  5Iay  3nd  ;  after  the  latter  date 
pounds  of  oatmeal  per  head  per  day.  The  results  were  as  follows 
Food  Contai.viso  1  lb.  Baklbt  and  2  lbs.  Wheat. 
P.M.  Milk  7.  and  A.M.  Milk  8.4.89  ..  2C-0,  26-1 

Food  Contaibino  No  Cereals. 
P.M.  Milk  14.  and  A.M.  Milk  15.4.89  244,  24-2 

22.  „  23.4.89  ..  24-7 

„  28.  „  29.4.89  ..  24-9 

Food  Containing  (ilbs.  Oats. 
No.  136.     P.M.  Milk  12.  and  A.M.  Milk  13.  5.  ?9  2C0,  2G0 

remltfl  show  that  neither  barley  and  wheat  nor  oate  have  an  unfavourable 
tlw  composition  of  butt«r-fat ;  on  the  conti'ary.  In  these  esperimsnts  the 
when  no  cereala  were  given,  and  increased  after  oata  had  entered 


eired  a 

fe.  1S3. 

T&  133. 
t.  134. 
„     135. 


e 
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No.  137. 

No.  138. 
„     139. 
140. 


n 


» 


into  the  diet.     The  variationSy  however,  were  hardly  large  enough  to  allow  any  definite 
conclusions  to  be  drawn  from  them. 

It  has  been  found  by  several  investigators,  and  also  published,  that  the  butter-fat 
contained  in  the  milk  of  stale  cows,  t.6.,  cows  which  are  approaching  the  end  of  the 
period  of  lactation,  is  remarkable  for  the  low  percentage  of  volatile  adds  which  it 
contains.     My  own  experience  on  this  point  is  as  follows : — 

SnoRTHORN  Cow,  Calved  31. 1.  89. 
P.M.  Milk  18.  and  A.M.  Milk  19.  2.  89         . .         251 

Shorthorn  Cow,  Calved  16.  5.  88. 

P.M.  Milk  18.  and  A.M.  Miik  19.2.89         ..  18-6 

21.2.89  ..  17-6 

A.M.  Milk  22. 2. 89  . .  17*7 

for  tpn  days'  food  containing  no  silage. 

141.     P.M.  Milk  13.  and  A.M.  Milk  14.3.89         ..  179 

Shorthorn  Cow,  Calved  6. 1.  88. 

P.M.  Milk  21.2.89  ..  15-0 

A.M.  Milk  22. 2. 89  . .  16-0 

P.M.  Milk  1.  and  A.M.  Milk  2.  3.  89  . .  16  3 

for  ten  days'  food  containing  no  silage. 

145.    P.M.  MUk  13.  and  A.M.  Milk  14.3.89         ..  14  7 

The  two  stale  cows  gave  exceedingly  low  results,  more  especially  the  second  one, 
which,  at  the  time  of  taking  the  last  sample,  had  calved  sixty*  two  weeks  previously. 
Sample  No.  144  contained  91*28  per  cent,  insoluble  fatty  acids. 

It  remains  to  be  seen  whether  the  low  results  obtained  in  February  and  March 
cannot  be  traced  to  the  fact  that  the  cows  were  then  much  advanced  in  the  period  of 
lactation.  I  have  calculated  the  average  time  elapsed  since  calving  with  respect  to  all 
the  samples,  but  do  not  intend  troubling  you  with  all  the  details.  The  few  instances 
given  hereafter  will  serve  as  examples,  and  at  the  same  time  prove  that,  taking  into 
consideration  the  time  elapsed  since  calving,  does  not  suffice  to  explain  the  low  per- 
centages of  volatile  acids  found. 


No.  142. 
„     143. 
144. 


9> 


»> 


No.  of 
Experiment. 

Number  and  Breed  of  Cows. 

Weeks  Elapsed 
iBince  Calving. 

Result  of  Batter- 
fat  Examination. 

[123 

18  Kerrys 

18 

26-1    ) 
26-25  ' 

[120 

16        „ 

27 

[106 

16        „ 

26 

22-5    \ 

[120 

16        „ 

27 

26-25  ' 

ri22 

43  Shorthorns 

29 

25-3    1 

il05 

38 

30 

21-4    1 

(121 
1107 

5  Jerseys 

40 

23-85  1 

5        „ 

40 

20  3  . 

i 

In  the  examples  given,  we  have  in  the  first  and  second  instance  a  difference  in  the 
times  elapsed  since  calving,  but  closely  agreeing  results ;  in  the  third  and  fourth,  fifth 
and  sixth,  seventh  and  eighth  instances,  on  the  other  hand,  the  times  elapsed  since 
calving  agree,  and  the  quantities  of  volatile  adds  differ. 

I  have  failed,  then,  to  bring  home  to  a  certain  cause  the  abnormal  composition  of 
the  butter-fat  produced  during  the  months  of  February,  March,  and  part  of  April,  and 
as  I  do  not  intend  to  leave  the  firm  ground  of  experimental  proof,  must  abstain  from 
entering  into  speculation  on  possibilities  and  probabilities* 
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Discussion. 
.  Faber  8aid  it  was  a  consolation,  when  so  low  results  were  found  in  butter  fat 
vs,  to  lie  told  that  odo  of  them  had  been  in  millc  for  62  we«ks.  Of  course  he 
E  it  that  that  cow  did  not  give  very  much  milk,  and  it  was  not  a  usual  thing  ia 
■ity-farming  to  keep  a  cow  so  long  in  milk,  and,  therefore,  he  did  not  think  so  low  results 
a  (Jteee  from  single  cows  would  ever  be  found  in  cammerdal  butter.  Of  course  it  was 
if  great  interest  to  find  how  low  an  amount  of  volatile  acids  could  be  obtained,  and  Dr. 
Heth  bad  rendered  valuable  service  by  these  analyses ;  but  he  hoped  theee  results  would 
lOt  be  used  to  lower  still  farther  the  figure  for  calculation  which  timy  would  havb  to 
pply  to  commercial  butter. 

Mr.  Allen  asked  if  Dr.  Vieth  had  made  any  determinations  of  the  soluble  or 
laolable  adds  as  well  as  of  the  volatile  acids,  because  there  should  be  a  cerUun  relation 
atween  them,  and  it  would  be  interesting  to  know  if  that  occurred  in  these  cases  of 
bnormal  butters. 

Dr.  ViETH,  in  reply,  said  be  had  given  the  result  of  a  very  stale  cow  as  being 
uticularly  intereetiug.  When  results  as  low  as  'JO  were  found  in  milk  from  a  herd  of 
0  cows  of  dillerent  breeds,  it  was  a  very  natural  ijuestion  what  would  he  the  limits 
ben  the  average  was  so  low.  In  a  herd  of  cows  there  must  be  some  individuals  giving 
igh  and  some  giving  low  results,  and  with  this  point  in  view  he  analysed  these  stale 
Di]  newly-calved  cows.  He  was  rather  glad  to  find  thi^  exceptionally  stale  cow,  as  it 
■a  interesting  to  see  how  low  the  results  may  fall. 

In    reply  to  Mr.  Allen,  Dr.  Vieth  said  he  had  made  no  delerminat.ions  of  the 
Bible  and  the  total  soluble  acids,  for  the  simple  reason  that  he  bad  not  the  time  to 
He  made  two  preliminary  experiments  with  a  view  to  determine  the  volatile 
I  and  volatile  insoluble  acids,  hoping  there  might  be  something  in  it,  but  the 

E  so  discouraging  that  he  gave  it  up  in  despair. 
He  migbt  mention  incidentally  that  the  fiaska  which  he  used  fur  the  Eaponification 
'latiOQ  lost  weight  at  a  very  uniform  rate,  the  loss  on  each  occasion  amounting 
D  five  to  eight  miUiKrams. 

{Ciniclueion  of  the  Soeiely's  Pi-oceedin;;*  > 


lOuntinj^^^ 

Solul^^H 
Bprosen^^^ 


NOTE  ON  A  KECENT  PAPER  BY  DK.  JOHNSTONE. 
By  H.  Dboop  RiceufiND. 
•  end  of  his  paper  (Analyst  XIV,   113),  entitled  "The  Estimation  of  Solul 
soluble  Fatty  Acids  in  Butter,"  Dr.  Johnstone  gives  some  equati 

1  between  caustic  potash  and  glycerol,  and  hints  that  this  action  takes  place 
a  the  presence  of  "  nascent  glycerine  "  (meaning  posiibly  the  hypothetical 
^  "  glyceryl  ").  Allen  ("  Commercial  Organic  Analysis  "  vol.  ii.  203),  has  evidently 
K  wm'l'"'  conception  to  this  last ;  the  statement  the  glycerol  on  heating  with 
B  potash  is  easily  converted  into  a  mixture  of  acetate  and  formate  occurs  in  the 
'  of  text-books,  and  is  founded  on  the  observations  of  Dumas  and  Stas  (.Ithu 
I  Pharm.,  35,  158),  who  found  that  by  heating  solid  caustic  potash  and  glycercl 
r  tii^  oould  obtAin  an  add  having  a  mean  composition  corresponding  to  that  of  n 
6  of  equal  molecular  proportions  of  acetic  and  formic  adds,  which  reduced  silver 
rongly.  Redtenbacher  {Ann.  Chem.  PItarm.  57,  174), obtained  acryUc  acid,  andHerter 
nuul  among  other  products  (fermentation)  lactic  acid  (fier.  11,  1167);  with  regard  to 

I  tut,   Erlenmeyer'a  observatJon  {Ann.  Chem.  PItarm.   191,  376),  that  acrylic  add 
oa  fiuion  with  caustic  potash  a  mixtuiv  of  acetate  and  formate,  and  Hoppe'a 
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{Z,  /,  Phyaicl.  Chem,  3,  352),  that  lactic  acid  is  broken  up  into  a  mixture  of  fatty  adds, 
chiefly  of  the  acetic  series,  shed  considerable  light  on  the  reaction  which  takes  placoi  and 
show  that  the  change  is  by  no  means  so  simple  as  the  equations  given  assume  it  to  be, 
but  that  a  series  of  reactions  occur  involving  first  the  formation  of  hydrozy-acidBy  and 
their  subsequent  decomposition,  formic,  acetici  and  other  acids  being  the  ultimate  products. 
None  of  the  reactions  mentioned  above  take  place  at  a  temperature  below  250^  C,  a 
fact  which  negatives  the  supposition  that  under  the  conditions  of  the  Beichert-WoUny 
process  any  volatile  acid  is  formed  from  the  glycerol,  and  that  it  is  not  formed  from  the 
''  nascent  glycerine  **  is  shown  by  the  fact  that  on  saponification  of  olive,  earthnut,  or 
other  oils,  no  appreciable  quantity  of  volatile  acid  can  be  obtained,  even  although  the  oil 
be  heated  with  caustic  alkali  for  several  hours  on  the  water  bath,  v.  Raumer  {Arck, 
^y9'i  1888,  407),  however,  states  that  on  heating  butter  for  a  considerable  length  of 
time  with  caustic  potash,  he  finds  an  increase  in  the  quantity  of  volatile  fatty  acids 
estimated  by  Eeichert's  process,  and  this  is  the  only  fact  that  tends  in  any  way  to  justify 
the  supposition  that  volatile  acids  are  formed  during  the  saponification. 

I  therefore  consider  that  we  have  no  evidence  that  the  fatty  adds  distilled  over  in 
the  Beichert-Wollny  process  contain  any  other  than  those  natural  to  butter,  and  as,  as 
far  as  I  can  ascertain,  there  is  no  evidence  that  '*  Propionic,  Acetic  or  Formic  Adds  " 
occur  naturally  in  butter,  I  should  be  very  glad  to  know  the  authority  for  the  state- 
ment that  they  are  sometimes  present  in  the  distillate. 

To  turn  now  to  the  proposed  method.  On  reading  over  the  paper,  I  was  struck  by 
the  seeming  fact  that  the  titrations  of  the  insoluble  fatty  adds  after  saponification  were 
performed  in  aqueous  solution,  and  on  reference  to  Dr.  Johnstone  he  very  courteously 
informed  me  that  this  was  the  case ;  there  is  no  indicator  which  will  give  satisfactory 
results  under  these  conditions,  litmus,  congo-red,  and  methyl-orange,  showing  the  whole, 
of  the  combined  alkali,  while  turmeric  paper  and  phenolphthalein  give  results  varying 
with  the  dilution,  temperature,  point  taken  as  the  end  reaction  and  nature  of  the  fatty 
acids.  This  is  what  might  have  been  expected  seeing  that  a  neutral  soap  dissociates  in 
the  presence  of  water,  the  an^ount  of  dissociation  varying  with  the  temperature,  concen- 
tration, amount  of  other  substances  in  solution,  etc.  c.  /.  Wright  and  Thompson 
(J.  Soc.  CJiem.  Ind,  iv.  630)  and  Allen  {Co.  Org.  An,  vol.  ii.  245,  260,  265,  etc.).  The 
method  on  this  account  is  totally  unreliable. 

If  from  the  amount  of  alkali  consumed  in  saponification  (Keottstorfer's  figure),  we 
calculate  the  glyceryl  (CsHs)'"  minus  the  three  atoms  of  hydrogen  already  contained  in 
the  fatty  adds,  and  add  to  it  the  amounts  of  the  soluble  and  insoluable  fatty  adds,  the 
total  should  in  butters  sum  up  to  nearly  100  per  cent,  (not  quite,  owing  to  the  soluble 
acids  not  consisting  entirely  of  butyric).  The  figures  given  in  the  paper  sum  as 
follows : — 

A.  W.  Y. 

Insoluble  Fatty  Acids 89-95  90-01  89-83 

Soluble  (as  butyric)           7-35  626  7*67 

Glyceryl— 3  atoms  Hydrogen  CjH,                    . .           5-18  '     5-09  509 

102-48  lOl'Se  102-69 

Theee  are  impossible  results ;  that  the  fault  lies  chiefly  in  the  eetiinatiftn  of  tlM 
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Ckttjr  adds  is  showa  by  the  uumbera  obtaised  hy  subHlituting  the  amount  of 

acid  by  the  Reichert-Wollny  procsBe  multiplied  by  —  (which  gives  a  very  fair 

ktion  to  the  total  amount  oF  soluhle  fatty  acids  contained  in  the  butter ;  this 
a  based  on  the  assumption  that  90  per  cent,  of  the  soluble  fatty  acids  are  distilled 
the  Keichert-Wollny  process,  a  number  wbicb  has  been  ehovrn  to  be  aubstantiaUy 
hy  many  observers)  c.J".  Faber  (Auai.  xiv.  93)  for  the  soluble  fatty  acids;  thus 


iblo  Fatty  Acids 


A. 


99'D9 


W. 


100 '03 


;hus:  ^H 


i    OI 

tl^H 


100'22 
figures  give  a  much  more  satisfactory  approach  to  the  correct  total,  and  show 
be  difference  between  the  soluble  fatty  acids  estimated  by  the  Reichert-Wollny 
i,  and  those  by  the  method  described  in  the  paper  ;ire  chiefly  due  to  thi 
iter ;  should  this  method  be  used  by  Public  Analysts  upon  samples  taken  under 
of  Food  and  Drugs  Act,"  a  grievous  wrong  may  be  done  to  the  vendor, 
lie  three  butters,  of  which  the  analyses  ai-e  given,  if  genuine,  come  evident 
tiia  head  of  abnormal  butters.  The  figures  for  insoluble  tatty  adds,  vis.,  89'95, 
Mtd  8D'83  respectively,  being  extremely  high,  especially  with  Eeiohert-Wollny 
I  of  24-8,  25'2,  and  26'6  c.o.  {calculated  from  sohible  fatty  acids  given  as  by 
irt-Wollny  process),  a  fact  which  points  etil!  more  to  abnormality.  If  they  are 
te,  and  can  bo  properly  authenticated,  they  should  be  placed  on  record  as  cases  of 

tl  butter  ;  it  would  be  moat  interesting  and  unusual  for  three  such  samples  to  bo 

ands  of  one  analyst  at  the  same  time. 

his  criticisms  of  the  Reichert  process.  Dr.  Johnstone  seems  to  lose  ught  of  tbfl 
the  estimation  of  the  total  volatile  acids  in  butter  Is  as  arbitrary  and  as  partii^ 
O,  as  far  as  the  analysis  of  the  butt«r  is  concerned,  as  the  numbers  obtained  by 
irt'fl  proce«s,  and  that  Reichert'a  process  is  not  a  method  (or  estimating  the  volatile 
KtidB  in  butter.  I  maintain  that  the  Reichert  method  as  modified  by  Wollny  and 
imiba  best  and  most  useful  method  of  butter  analysis,  on  account  of  its  speed  and 
oy,  II  being  the  method  by  wbicb  two  analysts  working  on  the  same  sample  will 
the  meet  concordant  results  ;  and  I  contend  that  the  information  as  to  the  nature 
^ven  by  this  process  is  at  least  as  accurate  and  reliable  as  that  given  by  the 

ion  of  the  total  soluble  adds  even  could  these  be  estimated  with  absolute  accuracy. 
the  statement  that  Reichart's  process  does  not  give  any  insight  into  the  composi- 

tfas  volatile  adds  (which,  by  the  way,  it  does  not  pretend  to  do),  I  should  like  to 
what  method  of  butter  analysis  does  so  t  A  method  which  gives  better  informa- 
in  the  crude  results  yielded  by  Duclaux's  fractional  distillation  process,  or  the 
lal  liberation  of  the  acids  from  their  salts  would  be,  I  am  sure,  welcomed 
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ON   THE   ESTIMATION    OF   STARCH. 

Bt  Prof.  Db.  Alex,  von  Asb6th. 

{Concluded  /ram  pagn  138.) 

I^st-Analyses. 
No.  1. — Wheat-Jlour  extracted  with  ether, 

A.  Baryta  process. 

a.  1*5345  grm. ;  10  cc.  baryta  require  29*75  c.c.  acid;  50  c.c.  filtrate  require 
23  61  c.c. »  64*82  per  cent  of  starch. 

h.  1*537  grm. ;  10  c.c.  baryta  require  29*52  c.c.  acid ;  50  c.c.  filtrate  require 
23*42  c.c.  =  64  29  per  cent,  of  starch. 

c.  1*537  grm.;  10  cc.  baryta  require  29*52  c.c.  add;  50  c.c.  filtrate  require 
23-42  c.c.  =  64*29  per  cent  of  starch. 

Average  percentage  of  starch,  64*46. 

B.  Lintner's  process. 

a.  3032  grm. ;  25  c.c.  solution  reduce  *1995  grm.  of  copper  =  61-99  per  cent,  of 
starch.     Kosidue  gave  blue  with  iodine. 

h.  3-0335  grm. ;  25  c.c.  solution,  reduce  '200  grm.  of  copper  =  62  08  per  cent,  of 
starch.  Residue  colours  blue  with  iodine,  and  reduces  Fehling  after  treatment  with 
diastase. 

No.  2. — Ground  wheat. 

The  meal  contains  1*78  per  cent,  of  fat  and  13*29  per  cent,  of  moisture,  and  the 
extracted  portion  contains  11  per  cent,  of  water. 

A.  Baryta  process. 

a.  1*511  grm.;  10  c.c.  baryta  require  29*52  cc.  add;  50  cc.  of  filtrate  require 
23*04  cc.  add  =  69*58  per  cent  of  starch  =  66*37  per  cent,  in  the  original  meal. 

h,  1*510  grm.  10  c.c  baryta  require  29  53  c.c.  add;  50  cc.  filtrate  require  23*015 
cc  add  =  69*88  per  cent,  of  starch  =66*65  per  cent,  in  original  meal. 

c.  2grm. ;  10  cc.  baryta  require  29*85  c.c.  add  ;  50  cc  filtrate  =  21*31  cc  add 
=  70*17  per  cent,  of  starch  =  66*97  per  cent,  in  original. 

The  average  amount  of  starch  is  therefore  66  65  per  cent. 

B.  Lintner's  process. 

a.  3*003  grm. ;  25  cc.  solution  =  '204  grm.  of  copper  =63*87  per  cent,  of  starob. 
After  treatment  with  diastase  for  twelve  hours  and  inversion  with  10  cc  of  add,  the 
reddue  yielded  a  further  quantity  of  copper,  corresponding  with  *83  per  cent,  of  starch. 

h.  3*028  grm.  Heating  was  continued  for  five  hours  at  145^  0.  Heddue,  how- 
ever, still  contained  starch.  25  c.c.  solution  =  202  grm.  of  copper  =  62*74  per  cent  of 
starch. 

From  these  analyses  we  can  see  that  it  is  impossible  to  properly  estimate  the 
starch  by  Lintner's  process,  as  the  reddual  mass  still  contains  bodies  which  may  be  in- 
verted by  diastase. 

When  I  compared  the  two  methods  in  the  analysis  of  pure  starches,  and  when  it 
was  then  of  course  unnecessary  for  me  to  use  the  high  pressure  flask  or  to  filter  the 
liquids,  the  results  by  Lintner's  process  were  certainly  satisfactory. 
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1  eonclndoD,  I  must  draw  attention  to  an  article  from  H.  Schreib,  who  did  not 
i  in  analysing  rice  by  my  process,   because  the  rice-atarch  would   not  properly 

«.     The  process  in  its  modified  form   works,  however,  very  well,  as  will  beaeen 

B  following  duplicate  analysis  of  a  sample  of  shelled  rice  : — 

Moisture   . .  . .  . .      14'05 


Flit 

Albumenoids 
Ash 
Staicli 
Cellulose  . . 


■36 


76-16-75  98 
Not  determined 


r  SOITIICES  OF  EEROR  IN  DETERMINATION  OF  NITROGEN  BY  SOQ 

LIME,  AND  MEANS  FOR  AVOIDING  THEM. 

By  W.  O.  Atwater. 

{Conchuied  from  page  9G.) 

The  chief  sources  of  loss  appear  to  be  from  incomplete  ammonification  and  from  dis- 

iation  of  the  ammonia  formed. 

8.  The  first  of  these  two  difliculties  is  a  serious  one.  With  protein  compounds, 
■  great  trouble  is  evidently  the  formation  of  volatile  decomposition  products  which  do 
k  rmdily  yield  their  nitrogen  to  form  ammonia  with  hydrogen.  This  ia  easy  to  under- 
'  when  we  consider  that  protein  compounds  are  prone  to  yield  cleavage  products 
IB  leucine  and  its  congeners,  compounds  allied  to  the  alkaloids,  amido-com pounds, 
;  and  that  it  is  very  ditlicult  to  get  all  the  nitrogen  of  these  latter  iuto  the  form  of 
lonia  with  eoda-lime,  evidently  because  of  their  proneneas  to  form  compounds  that 
t  the  ammonifying  action. 

With  alkaloids  and  allied  compounds,  leucine  and  other  amido-compounds,  amines, 

I-  and  nitro- compounds,  complete  ammonification  is  not  always  eflected,  even  with 

jl  otmoflt  care.     Concerning  peptones  our  experience  does  not  enable  us  to  speak  ; 

r  the  protein  of  ordinary  animal  and  vegetable  substances,  including  casein,  proper 

tationa  appear  to  insure  complete  ammonification  of  the  nitrogen.     The  important 

1  appears  to  be  sufficient  contact  with  heated  soda-lime  ('*.«.,  with  wat«r  vapour 

__h  temperature). 

This  contact  is  best  soeured  by  (n)  intimate  mixture  of  substance  with  soda-lime : 
a  paddng,  so  as  to  avoid  open  space  inside  the  tube  ;  (c)  providing  a  reasonably 
V  ttBt«rior  layer  of  soda-lime ;  {d)  heating  this  latter  to  dull  redness  before  bringing 
t  to  bear  upon  the  substance,  and  keeping  it  hot  until  the  combustion  ia  done, 
r  to  insure  the  maximum  of  surface  for  contact,  it  is  well  to  have  the  anterior 
r  oonsist  of  coarse  particles  of  soda-lime  containing  enough  lime  to  prevent  fusing 
Br,  It  ifl  possible  that  too  long  heating  may  result  in  expelling  the  water  from 
la-lime,  so  that  there  will  not  be  enough  in  the  latter  part  of  the  operation  to  in- 
B  flomptete  ammonification. 
Though  it  is  desirable  to  avoid  colouration  and  turbidity  of  the  acid  solution,  these 
rlo  not  newBBorily  imply  incomplete  ammonification,  nor  does  their  absence  prove  perfect 
.mbuBtioD.  With  proper  care  to  insure  contact  betvreen  soda-lime  and  substance,  we 
LiBV*  aldvost  never  found  the  solution  so  coloured  as  to  seriously  interfere  with 
uustion. 

a  may  be  dissociated  and  nitrogen  lost  by  either  too  high  heating,  or  by 
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conducting  the  operation  so  slowly  as  to  leave  the  ammonia  exposed  for  a  long  time  to 
heat.  It  seems  probable  that  the  presence  of  water  vapour,  as  of  other  gases,  would  tend 
to  prevent  dissociation  of  the  ammonia,  and  that  the  danger  of  long  heating  may  be 
partly  due  to  reduced  supply  of  moisture  from  the  anterior  layer  of  soda-lime  after  the 
latter  had  been  heated  for  some  time. 

10.  A  vacant  space  in  the  tube  (channel  as  ordinarily  recommended)  may  cause 
serious  loss.  This  loss  is  greater  the  higher  the  temperature  and  the  longer  the  time  of 
combustion.  It  is  probably  due  not  only  to  iacomplete  ammonification  of  distillation 
products  through  lack  of  contact  with  the  soda-lime,  but  also  to  dissociation  of  ammonia. 
With  the  channel  the  flow  of  the  gases  is  slower,  and  they  are  exposed  to  heat  longer 
than  when  the  tube  is  packed  full.  Add  the  possible  lack  of  water  "vapour  when  the 
heating  is  long-continued  and  the  loss  by  dissociation  is  very  clearly  explained.  When 
the  tube  is  closely  packed,  the  flow  of  gases  reasonably  fast,  and  the  operation  conducted 
at  a  temperature  suj£cient  to  heat  the  tube  only  to  dull  redness,  there  appears  to  be  no 
considerable  loss  by  dissociation,  even  with  a  long  anterior  layer  (20  or  30  cm.)  of  soda- 
lime. 

Concerning  reagents,  apparatus  and  manipulation,  a  few  words  will  suffice. 

1.  SodorHme. — ^The  soda-lime  made  by  mixing  one  part  of  ordinary  caustic  soda  with 
two  and  a  half  parts  of  quicklime  by  the  process  described,  costs  very  little  for  materials 
and  labour,  and  serves  the  purpose  very  satisfactorily.  In  sifting  it  is  conveniently 
divided  into  a  finer  portion  to  be  mixed  with  the  substance,  and  into  coarser  particles  to 
be  used  for  the  anterior  layer.  It  bears  heating  without  fusing  so  much  as  to  leave 
any  considerable  open  space  in  the  tube  if  closely  packed  at  the  outset.  Varying  pro- 
portions of  soda-lime,  from  1  part  to  2|  parts  of  lime  to  each  part  by  weight  of  soda, 
have  made  no  difference  in  the  results  of  the  analyses.  We  have  obtained  equally  good 
results  with  the  mixture  of  sodium  carbonate  and  slacked  lime  as  described  by  Johnson, 
and  see  no  reason  why  slacked  lime,  as  recommended  by  him,  should  not  be  generally 
efficacious  as  it  has  proven  in  the  cases  cited  by  him  and  in  those  tried  by  ourselvei. 
Our  reason  for  adhering  to  the  ordinary  soda-lime  has  been  the  impression  that  by 
filling  the  anterior  portion  of  the  tube  with  coarse'particles  of  the  rather  difficultly  fusible 
material,  more  complete  contact  is  insured  between  nitrogenous  distillation  products  and 
the  heated  water  vapour  from  the  soda-lime.  The  old  theory  that  enough  soda  should 
be  mixed  with  the  lime  to  make  the  mixture  easily  fusible  does  not  stand  the  test  of 
experience. 

In  testing  the  purity  of  soda-lime  by  sugar,  as  is  sometimes  recommended,  there  is 
danger  of  error  both  from  the  presence  of  nitrogen  in  the.  sugar  and  from  formation  of 
acid  distillation  products. 

2.  Tuhes  and  charging, — For  ordinary  combustions,  tubes  of  from  35  to  40  cm.  in 
length  do  very  well.  The  method  of  charging  the  tube,  upon  which  we  have  gradually 
settled  after  numerous  trials  with  tubes  of  different  lengths  and  charged  in  different 
ways,  is  explained  in  the  accompanying  tabular  statement : 

Length  of  tube  ...  ...  ...  ...  ...  40  cm. 

Asbestos  and  fine  soda-lime 

Mixture,  fine  soda-lime  and  substance  ... 

Binsings,  ^b  soda-lime 

Anterior  layer,  coarse  soda-lime 

Asbestos,  open  space,  plug 

With  a  shorter  tube  the  divisions  may  be  made  proportionately  shorter.  We  intend 
to  have  at  least  40  parts  by  weight  of  fine  soda-lime  for  every  part  of  substance  in  the 
'*  mixture."     About  0*4  and  0*6  of  flesh  (water  free),  or  corresponding  amounte  of  other 
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I,  we  find  coavement.  The  importonoe  of  fine  pulverinlion  of  substance,  m- 
[ante  mixture  witb  soda-lime,  filling  the  tube  compactly  so  aa  to  have  no  channel, 
foiduig  tbe  sbiLking  by  which  particles  oF  the  aubstance  might  be  brought  to  the  top  of 
be  9od&-lime,  and  heatiug  until  no  charred  material  is  left,  has  been  dwelt  upon. 
nterior  layer  of  coarse  soda-lime,  12  centimetres  long,  has  proven  very  satiiitactory. 
jtUrtor  lay«r  should  be  well  heated  before  the  heat  ia  applied  to  the  mixture  of 
■  «Dd  substance,  and  kept  hot  until  the  combustion  is  done. 

.  J/eal  and  time  of  comh-uttion. — A  "  low  red  "  heat  ordinarily  suffices.  Heating 
Igbt  redness  brings  danger  of  loss  of  ammonia  by  dissociation,  though  in  our 
mee,  when  the  tube  is  closely  packed  and  the  operation  not  too  slow,  we  have 
I  practically  no  difficulty  in  getting  all  the  nitrogen  as  ammonia  even  at  high  heat, 
pith  a  channel  in  the  tube  tbe  loss  by  high  heating  has  been  considerable. 
)rdinarily,  three  quarters  of  an  hour  is  ample  for  the  combustion,  and  an  hour  tbe 
a  limit,  according  to  the  experience  in  this  laboratory.  Rapid  combustion  is  less 
[long  heating  more  dangerous  than  is  Frequently  taught.  With  an  ordinary  Knop 
nd  Axwidt  (four  bulb)  bulb  apparatus  containing  10  c.c.  of  acid  solution,  of  which  little 
W  half  «a«  required  to  neutralise  tbe  ammonia,  the  ammonia  was  completely  absorbed 
fm  when  the  combustion  lasted  only  twelve  minutes.  Serious  loss  may  result  from  too 
»g  heating,  especially  if  there  be  open  space  in  the  tube  or  the  temperature  is  high. 

4.  Def<rmination  of  ike  ammonia. — In  tbe  combustion  of  ordinary  protein  com- 
lOanda  with  the  precautions  stated  above,  practically  all  the  nitrogen  is  converted  into 
nnny"'*.  and  it«  determination  by  titration  m  easy.  We  find  it  well,  however,  to  use 
aoBBDtrated  solutions,  and  to  avoid  excess  of  water  in  rinsing  out  tbe  bulbs.  The 
^UDtitf  of  concentrated  acid  solution  required  is  small,  and  the  tension  in  the  combua- 
ioo  tube  during  the  heating  consequently  slight,  which  ia  a  convenience ;  while, 
rilb  the  graall  quantity  of  solution  in  titrating,  the  colour  reaction  is  sharp,  and  the 
Btenaination  easy  and  accurate.  Freshly  prepared  cochineal  solution  is  the  most  satis- 
ROtory  indicator  we  have  Found.  Very  narrow  burettes,  in  which  10  c.c.  occupy  forj 
iO  lo  10  cm.,  have  decided   advantages  for  convenience  and  accuracy  when  concentrat 
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CORRESPONDENCE. 

It  any  n-aj/  retponiible/or  opinUnu  expraied  by  \u  ei>Tret}icmdentt.'\ 
Tm  the  Editor  of  the  J 
"AN  KXPERIENCK." 


1 


JAB  StB, — Some  time  ago  jon  staled  your  intention  of  publishing  mattorB  of  ioterest  in  eon- 
n  with  pTcisBcations  nnddi  the  Food  and  Dniga  Act.  It  tbe  foUowisg  screes  with  your  Ideas  on 
_b}eot.  periiBps  70a  wili  bu  good  enoagb  to  find  room  for  it. 

p  Uajr  bist  a  aampte  of  whisky  was  sent  to  me  fur  analysis  from  a  local  borough,  sod  mj  analysis 

'3  tittt  it  was  41' D. P.    This  Tesnlt  was  arrived  at,  in  the  first  instance,  by  the  Westpbal  balance. 

M  by  itittUlation  and  deteriuination  of  the  gravity  of  distillate  by  a  corrected  gravity -bottle 

e  balance.    The  two  results  agreed  within  half  a  per  cent.    On  the  strength  of  my  certiScate 

m  was  issaed  agiunst  tbe  vendor,  whoso  defence,  at  the  bearing  of  the  cAse,  was  that  he  had 

_  mjon  of  the  flample  analysed  by  another  analyst  who  made  it  18°  U.P.    In  ooasequeiice,the 

kM porlian  was  sent  up  to  Somerset  House.     The  chemists  there  made  it  22a  U.P.    Naturally,  the 

tajtfv  waa  dlamitsed,  and  if  1  bad  not  been  very  sum  of  my  work,  I  nhouLd  have  had  every  oppor- 

anity  ot   feeling  v^  sorry  for  myselt      Beiog  Innocent,  however,  of  any  transgression,  1  made  up 

r^iad  tl»t  on  this  occasion  ooly  tbe  wicked  should  perish,  and  1  at  once  set  to  wiirk  to  discover 

-  1:1a  bosiuexs  bad  been  managed.     1  went  through  my  copying  books,  and  found  that  a  sample  at 

17  bad  been  sent  from  the  same  borough  in  January  last.     That  it  was  42°  U.P.,  and  t)iat  the 

i.—ir  bad  pud  £1  ISs.  6d.  for  his  share  in  tbe  transaction,  and  had  not  appealed  to  Somerset  House. 

..:lj  >vaa  light  I  and  caiefni  search  through  a  capacious  oupboord,  wherein  are  kept  all  empty  pack- 

^r3  havlnff  anything  to  do  with  food  and  drugs,  gave  me  more  light,  for  hare  I  found  the  January 

attla,  botlng  a  label  and  namber  oorrespsudiDg  in  every  way  with  the  label  and  DUiobet  on  tbo 
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bottle  sent  in  May,  and  di£fering  entirely  from  the  labels  attached  to  any  other  sample  sent  in  Mtj. 
Two  of  my  staff  now  went  down  to  interview  the  Inspector,  and  they  requested  a  sight  of  the  Jannaiy 
sample  retained  by  him.  With  this,  of  course,  he  was  nnable  to  oblige  them,  because,  as  it  was  prored 
farther  on,  he  had  sent  it  to  me,  instead  of  a  portion  of  the  May  sample.  I  now  wrote  to  the  Prinoipil 
of  the  Laboratory  at  Somerset  House,  asking  for  the  bottle  he  had  received  to  be  returned.  I  wis 
met  in  the  kindest  manner  possible,  and  had  the  satisfaction  of  Imowing  that  the  bottle  had  been  senfc 
to  the  Jastices'  Clerk,  protected  by  the  official  seal.  A  gentleman  from  my  laboratory  now  waited 
upon  this  same  Justices'  Clerk  to  request  the  privilege  of  a  glance  at  the  libel.  Bat  to  our  uttsr 
astonishment  the  seal  had  been  broken,  the  contents  thrown  away,  and  the  bottle  had  been  retoxiied 
to  the  Inspector  111  I  ventured  to  express  my  disapproval  of  this  act  of  the  Clerk,  and  to  suggest  t 
different  line  of  conduct  upon  any  similar  future  occasion.  I  am  sorry  to  say  I  gave  offence,  althongfa 
I  put  my  protest  into  the  most  fatherly  lang^uage  I  could  command.  The  Inspector,  I  am  bound  to 
say,  gave  the  bottle  up  frankly  on  application,  and  it  was  then  discovered  that  I  had  never  even  seen 
any  portion  of  the  sample  sent  to  Somerset  House,  but  had  re-analysed  the  January  sample.  A  letter 
was  received  subsequently  from  the  Inspector  admitting  this  completely.  He  said,  '*  I  find  that  when 
my  assistant  placed  the  bottle  containing  sample  of  whisky  taken  on  May  4th  in  the  closet,  the  third 
portion  ^of  sample  analysed  by  you  in  January,  and  certified  to  be  deficient  in  proof  spirit  to 
the  extent  of  17*06  per  cent.,  had  been  accidentally  left  in  the  same  doset,  and,  both  being  marked 
No.  1,  it  is  evident  that  the  samples  wore  accidentally  transposed." 

MOBAL. 

And  so  the  poor  analyst  escaped,  and  his  character  was  not  blasted  all  to  pieces ;  but  if  he  hid 
not  looked  precious  sharp  after  his  own  interest,  and  done  his  work  properly,  and  kept  his  sanmls- 
bottles  tidy,  and  copied  his  certificates  into  a  book  where  he  could  readily  find  the  same ;  and  if  he 
had  not  bad  a  decent,  honest  man  to  deal  with  in  the  person  of  the  Inspector— seeing  how  largdy  hii 
show  was  discounted  by  the  very  curious  conduct  of  the  Magistrates'  Clerk — ^he  would  aaiaredly  not 
have  found  himself  in  the  satis^tory  position  of— Yours  truly, 

PROOF  SPIRIT. 

To  the  Editor  of  the  Analyst. 

Sib, — I  notice  in  to-day*s  Qrooerz^  QaxstU  that  Dr.  Bemays,  Analyst  to  the  St.  Saviour's  Boerd 
of  Works,  has  met  with  a  sample  of  Condensed  Milk  similar  to  the  first  sample  me|itioned  in  my  p^wr 
on  Condensed  Milk.  It  had  a  label  saying  that  a  portion  of  the  cream  had  been  abstracted.  The  mift 
was  found  to  contain,  when  condensed,  0*14  per  cent  of  butter  fat,  **  or  about  one-twentieUi  the  qoaa- 
tity  contained  in  genuine  milk.**  If  the  quantity  of  fat  found  is  not  somewhat  below  that  aotallr 
contained  in  the  milk,  which  I  think  probable,  and  if  the  milk  was  condensed  to  about  one-tfaird, 
which  is  likely,  as  it  is  recommended  to  dilute  the  milk  with  four  parts  of  water  (I),  then  the  "portion 
of  cream  abstracted  "  is  no  less  than  98^  per  cent. — Yours  truly, 

HARALD  FABEB. 
July  13th,  1889.  

To  the  JBdUor  of  the  Analyst. 

Dbab  Sib,— Will  you  please  insert  im  the  next  number  of  the  Analyst  the  following  emteaid 
omissions  from  my  paper  on  ••  Fat  Extraction  *•: — 

P.  122,  line  10.    After  Soxhlet  insert  (IHng.  Pol,  J.  232,  461). 
„      „    19.    After  (2r.  /.  Anal.  Chem,)  insert  1887,  677. 

„      „     6  from  bottom,  "7,  8,  9.  11,  13  and  15,"  read  "8,  9,  and  13."  and  insert  aftor 
**  methods,**  7.  The  Copper  Sulphate  method  gives  less  than  Adams*  (Analyst,  xiv.  88> 
11.  See  Analyst,  x.,  46. 

15.  See  Analyst,  iv.,44,  and  xiv.,  89,  DUcumon, 
P.  125,  line  7,  for  -06  read  04. 

„      „  25,  for  Forohngen  read  Fonohungen, 

P.  126,  line  15,  for  (Z±^^^^l 


readT=F(^±*)-gJ 


P.  126,  line  8  from  bcttom,  after  Besana  insert  (Ann,  Lodi,  1886,  31). 

P.  126,  line  18  from  bottom,  for  T  =  l-17  F--263  ^  read  T=117  F  +  -263  ^ 

P.  127,  line  9  from  bottom,  for  einheittleUir  read  "  einheittliehen  ** 

P.  131,  line  7  from  bottom,  for  '012  read  01  per  cent. 

P.  122,  line  8  from  bottom,  for  Analyst  xiii.  read  xii. 

P.  125,  line  29,  for  Analyst  viii.  read  vii. 

P.  126,  line  6  from  bottom,  erase  from  "  an  examination  "  to  **  formulae,**  on  line  3  from  bottom. 
(This  statement  was  based  on  calculation  with  an  erroneous  formula ;  on  re-oaloulation  I  find  it  is  in- 
correct, and  therefore  withdraw  the  statement.) — Yours  truly,  H.  Dboop  Riohvovd. 
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PROCEEDINGS    OP   THE    SOCIBT?    OF    PUBLIC    ANALYSTS. 

oiintry  meeting  waa  held  in  Liverpool  on   Friday,  the  Ilitli  July.     In  the 

B  of  the  »ft«rnooii  a  visit  was  paid,  on  the  invitation  of  Dr.  Campbell  Brown,  to 

(UbonborieH  oF   llQivemty   College,  after  which   the   members  and    friends    dined 

r  at  the  Grand    Hotel.     In  the  unavoidable  absence  of  the  President  (who  in  a 

r  expressed  great  disappointment  that  a  presdug  demand  on  his  duties  as  a  medical 

'  prevented  big  leaving  home),  the   chair  was  taken  by  Mr.  Allen,  among  those 

int  b^ng  Dr.  Campbell  Brown,  Mr.  Norman  Tate,  Dr.  Voelcker,  Mr.  Smetham, 

I  Thomson,  Mr.  Embrey,  Mr.  E.  Davies,  Mr.  Faber,  Mr.  Duncan,  Mr.  Bernard  Dyer, 

H  Otto  Behner,  and  aeveral  vidtors,  including  ladies.     After  dinner,  in  lieu  of  formal 

iscussioa  took  place  on  various  professional   topics  relating  mor«  particularly 

k  And  position  of  public  analysts.     On  the  following  morning  a  visit  was  paid 

I  Albert  Dock  Warehouses  and  other  parts  of  the  Dock   Estate,  where  various 

I  of  Liverpool  imports  and  exports  were  inspected,  after  which  most  of  the 

r  proceeded  by  boat  to  Llandudno,  remaining  at  the  last-named  place  until  Monday. 

{Caiicltigion  nf  iJk  i^ociHy'a  I'roacediiigs  1 


I  RAPID    COLOEIMETRIC    METHOD    OF    DETERMINING    NITKATE8 

POTABLE    WATERS. 

Bt    Samuel    C.    Hooker.* 

B  devtcnng  a  process  for  the  estimation  of  nitrates  in  the  minute  quantities  in  which 

<f  occur  in  natural  waters,   I   have  not  been  ignorant  of  the  fact  that    there  are 

fcdy  several  very  satisfactory  ways  in  which  this  can  be  accurat«ly  done.     I  have, 

-,  aimed  at  greater  rapidity  than  has  heretofore  been  possible. 

Fully  fifteen  years  ago,  Graebe  and  Glaser  discovered  carbazol,  and  observed  that 

D  di»olve>l  in  oonoeutrated  sulphuric  acid,  it  gave  rise  to  an  intently  green  solution 

B  the  addition  of  nitnc  acid.     This  reaction,  which  up  to  the  present  time  has  been  used 


i.y.        ll 
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only  as  a  means  of  identifying  carbazol,  forms  the  basis  of  the  prooefis  to  be  described.  Its 
eztaraordinary  delicacy  renders  it  particularly  suitable  for  the  purposes  of  water  aoalyaiB, 
and  enables  a  quantity  of  nitric  acid,  containing  as  little  as  ^^^g^^  of  a  milligram,  ci 
nitrogen,  to  be  accurately  determined.  The  reaction  is  not,  however,  pecoliar  to  nitric 
add ;  all  oxidising  agents  behave  similarly.  Graebe  and  Glaser  enumerate  chlorine, 
bromine,  iodine,  nitrous  and  chromic  acids  as  giving  rise  to  the  same  intensely  coloured 
solution*  With  the  exception  of  nitrous  acid,  the  substances  just  mentioned  are  almost 
invariably  absent  from  natural  waters,  and  may  therefore  be  dismissed  from  further 
consideration.  There  is,  however,  one  other  oxidising  agent,  namely  iron  in  the  ferric 
condition,  which  is  sometimes  found  in  very  appreciable  quantities,  and  it  therefore 
became  necessary,  in  studying  the  influence  of  the  substcinces  in  solution  upon  the 
process,  to  give  special  attention  to  iron  as  well  as  to  nitrous  add. 

As  the  result  of  a  number  of  careful  experiments,  the  following  condosions  were 
arrived  at  with  regard  to  the  application  of  the  process  : 

(1)  No  material  error  will  arise  in  the  presence  of  nitrites  in  the  quantities  in 
which  they  usually  occur. 

(2)  Iron  (in  the  ferrous  or  ferric  condition),  if  present  in  quantities  greater  than 
0*1  part  per  100,000,  must  be  removed. 

(3)  Chlorides,  even  when  present  in  very  small  quantities,  must  be  removed. 

(4)  Carbonate  of  lime,  sulphates  of  lime,  soda,  etc.,  in  the  quantities  in  whidi  they 
ordinarily  occur,  were  not  found  to  influence  the  determinations. 

(5)  The  presence  of  easily  destructible  organic  matter,  such  as  albumen,  lowers  the 
result ;  not  materially,  however,  unless  present  in  large  excess. 

The  estimation,  briefly  described,  is  made  as  follows  : — 

Two  cubic  centimeters  of  the  water  to  be  examined  is  mixed  with  4  cc.  oonoeii- 
trated  sulphuric  acid  ;  the  mixture  is  cooled,  and  a  small  quantity  of  carbazol,  disadved 
in  sulphuric  acid,  added.  If  nitric  add  is  present,  the  solution  will  turn  green  on  the 
addition  of  the  carbazol ;  and  the  intensity  of  the  colour,  by  comparison  with  that  pro- 
duced by  solutions  of  potassic  nitrate  of  known  strength,  will,  within  certain  limitei 
indicate  the  amount  of  the  add  present. 

The  great  majority  of  waters  can  be  estimated  directly  without  previous  oonoentnr 
tion,  and  only  a  few  will  need  to  be  diluted.  The  limits  within  which  the  determina- 
tions may  be  safely  made  are  marked  by  quantities  of  nitric  add  represented  by  *03  and 
•40  part  N  per  100,000.  Water  containing  either  less  or  more  nitric  add  than  indicated 
by  these  figures  must  be  concentrated  or  diluted. 

To  test  the  accuracy  of  the  process,  a  number  of  solutions  were  prepared,  at  my 
request,  containing  different  quantities  of  potassic  nitrate.  In  order  that  my  judgment 
might  not  be  influenced  by  a  knowledge  of  the  amount  of  nitric  add  present,  I  was  kept 
in  ignorance  of  the  strength  of  the  solutions  until  after  the  estimationB  had  bean 
completed. 

The  following  are  the  results  obtained  : 

Nitric  Acid  expressed  as  1^  in  parts  per  100,000. 


Present. 

Found. 

Error. 

•127 

•130 

+  •003 

•078 

•075 

—  003 

•200 

•190 

—•010 

•302 

•300 

—  002 

•290 

•290 

•000 

Average  error 

•        •        •        •> 

-0036 

[   the   '. 
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Average  error 
esults  are  not  selected,  but  include  all  the  det^rminatiDDB  that  have 
h  Bolutions  of  unknown  strength,  with  the  object  of  testing  tha  dolicac; 
3  to  he  borne  in  mind  that  potaaaic  nitrate  otiiy  was  present.       ~ 
g  the  extremely  minute  quantities  operated  upon,  the  accuracy  of  the  a1 

B  Tery  noteworthy. 
'bt  following  reagents  are  required  : 
"  )  Concentrated  sulphuric  acid. 
)  An  acetic  acid  solution  of  carbazcil. 
3)  A.  sulphuric  acid  solution  of  cnrba/al. 
()  Ktand&rd  Kolutions  of  pot&s-ii;  nitrate. 
6)  A  solution  of  aluminic  sulphate. 
B)  A  solution  of  aulphate  of  silver. 

1)  The  sulphuric  acid,  used  for  all  purposes  in  the  process,  should  be  alm< 
/  free  from  oxides  of  nitrogen.  It  may  ba  readily  tested  by  dissolving  iu  it  a 
[uuititj  of  carbazol.  If  the  solution  be  at  first  golden  yellow  or  brown,  the  acid 
ciently  pure  ;  if  it  be  green  or  greenisb,  another  and  better  sample  must  be  taken. 

mttal    also   that    the    specific  gravity    of    the   acid  be  fu/ii/    l'S4,  and   it  id 

»  ascertain  that  this  is  really  the  case,  as  I  have  found  several  samples,  obtained 

Boorces  wh;ch   are  generaUy  thought  reliable,  lo  fall  considerably  below  these 

The  acid  was  in  fact  worthless  for  the  purpose  required.     As  the  success  of 

seas  depends  upon  the  proper  strength  of  the  acid,  I  cannot  lay  too  much  stress 

tills  point. 

2)  The  carbazol  used  was  obtained  from  Kahlbaum,  of  Berlin.  The  acetic  acid 
Ik  is  prepared  by  dissolving  O'O  gram,  in  about  00  c.c.  of  99-100  per  cent,  acetic 
f  tfaa  aid  of  gentle  heat.  It  is  allowed  to  cool,  and  is  then  made  up  to  100  c.c,  by 
tber  addition  of  acetic  acid.  The  e.tact  strength  of  this  solution  is  of  do  material 
uice  to  the  succes.s  of  the  process,  and  the  above  proportions  have  been  selected 
ally  because  they  are  convenient.       The  solution  will  probably  remain  unchanged 

I  f&defimtely  ;  but  I  cannot  apeak  positively  in  this  respect,  as  my  actual  experieaoe 
a  only  over  a  {>enoU  of  several  months.  The  use  of  this  solution  merely  facilitates 
Bpualion  of  that  next  described,  which  will  not  keep,  and  has  coneequently  to  be 
r  prepared  for  e^b  seiies  of  determinations. 

J)  liifl  sulphuric  acid  solution  of  carbaiol  is  eat^ily  made  in  a  few  seconds,  but  it  is 
'  ~e  to  allow  it  to  stand  from  oi^e  and  one-half  to  two  hours  before  using.  It  is 
i  by  rapidly  adding  15  c.c.  of  sulphuric  acid  to  1  c.c.  of  the  above  described  acetic 
lotion.  This  quantity  usually  suffices  in  my  hands  for  from  two  to  three  nitrate 
When  freshly  prepared  it  is  golden  yellow  or  brown  ;  it  changes  gradually, 
•,  and  in  the  course  of  one  and  one-half  or  two  houi-s  it  becomes  olive-green.  I 
10  not  able  to  say  positively  to  what  this  change  is  due,  but  it  seems  probable  that 
(iMB  oj    ozidiang  agents  occur  in  the  sulphuric  and  acetic  adds,    and    that  these, 

root  present  in  sufficient  quantity  to  act  immediately,  gradually  bring  about 
on  described.  The  greenish  colour  does  not  interfere  with  the  process,  as  might 
i 


have 
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be  supposed  ;  on  the  contrary,  I  have  observed  that  the  solution  is  i 
to  Email  quantities  of  nitric  acid  until  it  has  undergone  the  change  to  olive-gre«n,  audit ' 
is  for  this  reason  that  I  have  advised  that  it  should  be  preiiared  aliout  two  hours  befon 
required  for  use.  This  solution  may  be  thoroughly  depended  on  for  six  hours  afUr 
preparation.  The  intensities  of  colour  produced  by  the  more  concentrated  sotutiona  rf 
nitrates  after  this  time,  gradually  approach  to  each  other  and  I>ecome  ultimat«ly  the 

(4)  The  standard  solutions  of  potassic  nitrate  are  very  readily  prejmred.  The 
solutions  which  are  to  be  compared  directly  with  the  waters  examined,  may  be  prepared 
as  required,  but  if  many  determinations  are  to  be  made  with  a  variety  of  waters,  it  will 
be  found  best  to  prepare  a  complete  series,  diflering  from  each  other  by  '02  part  nitrogSO 
in  100,000.  Thb  series  may  include  solutions  containing  quantities  of  ailrogeo  in 
100,000  parts,  represented  by  all  the  odd  numbers  from  'Oil  up  to  -3!).  It  will  be  found 
convenient  to  prepare  them  in  quantities  of  100  c.c.  at  a  time,  from  a  stock  eolation  of 
potassic  nitrate  (b}  which  contains  'OUUOI  gram,  nitrogen,  or  '00004:5  nitric  acid  in  1  ex. 
Each  cubic  centimetre  of  this  solution,  when  diluted  to  100  cc,  represents  -01  nitrogCD 
in  100,000,  and  consequently  if  it  is  de^red  to  make  a  solution  containing  -35  part 
nitrogen  in  100,000  35  c.c.  are  taken  and  made  up  to  100  c.c,  and  so  on.  The  soludon 
of  potassic  nitrate  (b)  is  best  prepared  from  a  stronger  one  (a)  containing  -0001  gnm. 
nitrogen  to  the  cubic  centimetre,  or  '7'2H  gram,  potassium  nitrate  to  the  litre  :  iOO  c* 
of  (a)  made  up  to  one  litre  gives  the  solution  (b).  It  is  obvious  that  the  series  of 
solutions  above  described  could  be  made  directly  from  (a),  but  by  first  ntaking  (b), 
greater  accuracy  is  secured. 

(5)  For  purposes  which  will  be  presently  described,  a  aolulion  of  aluminic  sulpbsie 
is  required,  containing  five  grams,  to  the  litre.  The  »alt  used  mueb  be  free  from  chlorioe 
snd  iron  ;  and  the  solution  should  give  no  reaction  when  tested,  as  in  the  case  of  a  mtw 
with  carbazol. 

(6)  The  solution  of  sulphate  of  silver  is  required  for  the  removal  of  chlorine  fr«l 
the  water  to  be  examined.  It  is  prepared  by  dissolving  4-3943  grams,  of  the  salt  in  [in* 
distilled  water  and  making  up  to  one  litre.  The  sulphate  is  preferably  obtained  by  dt^- 
solving  metallic  silver  in  pure  sulphuric  acid.  The  solution  should  be  tested  with  cu^ 
baxol  in  the  same  way  as  will  be  presently  described  for  water ;  if  perfectly  pure,  no 
reaction  will  be  obtained.  As  sulphate  of  silver  is  often  prepared  by  precipitation  frtB 
the  nitrate,  it  is  very  apt  to  contain  nitric  acid,  and  consequently,  if  the  source  of  tin 
salt  be  not  known,  this  test  should  on  no  account  be  omitted. 

Having  described  the  preparation  of  tho  reagents,  the  method  of  making  the  deter- 
minations may  now  be  considered  more  in  detail.  Assuming  the  water  to  be  free  fn>a 
bU  substances  capable  of  afl'ecting  the  accuracy  of  the  results,  the  process  ia  carried  out 
ns  follows :  Two  cubic  centimetres  of  the  water  is  carefully  delivered  by  mean.s  of  a  3  &c. 
pipette  into  the  bottom  of  a  test-tube ;  4  c.c.  of  sulphuric  acid  is  added,  and  the  solutisn 
thoroughly  mixed  by  the  help  of  a  glass  rod.  The  teat-tube  is  then  immersed  in  <xii 
«-ater,  and  when  well  cooled,  I  c.c.  of  the  sulphuric  acid  solution  of  carbazol  is  added,  and 
the  whole  again  mixed  as  before.  The  intensity  of  the  colour  is  now  observed,  and  alittis 
experience  enables  a  fairly  good  opinion  to  be  formed  of  the  quantity  of  nitric  acid  pn- 
sent.  Suppose  that  the  water  is  roughly  estimated  to  contain  about  'Hi  part  nitrogen 
per  100,000;  in  such  a  case,  solutions  of  potassic  nitraiie  containing  '11,  '15,  '10  part  nitrt* 
gen  are  selected  from  the  series.  Two  cubic  centimetres  are  taken  from  each,  and  treated 
side  by  aide  with  a  fresh  quantity  of  the  water,  precisely  as  described  for  the  preliminarr 
experiment ;  the  various  operations  being  performed  as  ncaj^ly  simultaaeoudy  as  po6>lliU 
with  each  of  the  samples,  and  under  precisely  similar  conditions.  Two  or  three  miunM 
rter  the  carbazol  has  been  added,  the  intensity  of  the  colour  of  each  is  observed.    U 
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liven  by  the  water  is  matched  by  any  of  the  st&ndard  solutions,  the  estimation  ii 

Similarly,  if  it  falls  between  two  of  these,  the  meiiD  may  be  taken  as  represeot- 

B  nitrogen  present  in  cases  in  which  great  accuracy  in  not  required.     If  this  1» 

■"  B  maximum  error  will  be  '03  nitrogen,  or  '09  part  nitric  acid  per   100,000.     If 

r  exactQees  be  required,  or  it  be  found  that  the  colour  given  by  the  water  in  either 

'ighter  than  that  given  by  all  the  standard  solutions,  a  new  trial  must  be 

In  such  B.  case  the  wnter  must  be  again  tested  simultaneously  with  the  solutions 

I'Ji  which  it  is  to  be  compared.     This  is  rendered  principally  necessary  for  the  reason 

:  the  shade  of  the  solutions  to  which  the  carbazol  has  been  added  is  apt  to  change  on 

«.iJing.     Hence  it  is  desirable  that  the  water,  and  the  standard  potassic  nitrate  with 

it  is  to  be  compared,  should  have  the  carbazol  added  at  as  nearly  the  same  time  as 

,  When  finally  the  cajtjur  falls  between  that  given  by  any  two  consecutive  membera 

standard  potasaic  nitrate  series,  the  estimation  may  be  considered  at  an  end,  and 

mn  of  these  solutions  taken  as  representing  the  nitrogen  present.     The  maximum 

a  tliia  case  will  be  only  ■()!  nitrogen  per  100,000  parts,  and  the  mean  error  slightly 

lian  '005.     This  degree  of  accuracy  is  believed  by  the  author  to  be  quite  sufficient 

indeed  it  does  not  esceed  the  needs  of,  all  ordinary  cases  of  water  aoalysLs  for  sanitary 

es,  for  which  the  process  was  specially  devised.     If  occasionally,  however,  greater 

cy  is  desirable,  the  determinations  recorded  in  the  early  portion  of  this  paper  show 

le  average  error  can  be  reduced  to  -OOSG  part  nitrogen  per  100,000,     In  this  case 

ndard  solutions  employed  must  differ  from  each  other  by  '01  part  nitrogen  only. 

Idilional  accuracy  gained,  however,  will  scarcely  repay  for  the  extra  time,  care  and 

required,  and  even  in  this  case,  as  will  be  eeen  by  a  reference  to  the  above  deter- 

M,  the  error  may  amount  to  '01  part  nitrogen  per  100,000. 

the  course  of  a  great  many  experiments  I  have  observed,  even  when  the  utmost 

bdon  taken,  that  two  solutions,  nominally  containing  the  same  amount  of  nitric 

eaaiODally  give  a  very  slight  though  distinctly  perceptible  difference  in  shade 

twt«d  side  by  side.     Whatever  may  be  their  cause,  such  diilerences  are  extremely 

and  if  proper  care  be  taken,  do  not  materially  affect  the  value  of  the  process. 

canuot  too  sti'ongly  insist  upon  the  necessity  of  scrupulous  cleanliness  at  all  stages 

ftnalysis.     The  quantity  of  water  operated  upon  is  so  small,  that  if  the  greatest 

I  Dot  exercised  throughout,  sources  of  considerable  error  may  be  readily  introduced. 

Bst'tubea  used  in  the  proce^  may  be  convetiiently  5  '  ^  inches  in  siae.     They 

,  of  oouree,  be  as  nearly  the  same  in  diameter  as  possible.     It  is  scarcely  necessary 

th&t  they  should  always  be  dried  when  used,  and  rinsed  out  carefully  with  distilled 

vhea  put  aside. 

comparing  the  colour  given  by  a  water  with  that  produced  by  standard  potassic 

it  is  necessary  only  to  examine  the  solution  through  the  tubes ;  dirt'erences  in 

which  can  only  be  detected  by  looking  through  the  length  of  the  columns  of  liquid, 

disragarded.     It  is  well  to  use  the  same  2  cc.  pipette  for  measuring  both  the 

IkI  the  standard  potassic  nitrate ;  the  ellect  of  any  error  in  graduation  is  thus 


bave  made  experiments  to  ascertsJn  whether  the  Int«nsity  of  colour  produced  is 
'  proportional  to  the  amount  of  nitric  acid  present,  with  a  view  to  render  the  use 
larimeter  possible,  and  thus  to  avuid  the  time  and  trouble  necessary  to  match  the 
I  givea  by  the  waters.  The  result  of  these  experiments,  which  were  made  with  a 
91)  instrument,  shows  conclusively  that  the  changes  already  referred  to  in  both  tin^ 
tensity  after  the  addition  of  the  carbazol,  occur  more  rapidly  with  the  light  thi 
hfl  dfcrk  solutions,  and  hence  they  are  not  strictly  comparable. 
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Inf/uence  of  Nitrites. 

It  has  been  already  pointed  out  that  nitrous  acid  behaves  similarly  to  nitric 
its  action  on  a  sulphuric  acid  solution  of  carbazol.  In  order  to  estimate  to  what 
its  influence  would  be  felt  when  present  in  the  water  to  be  examined  for  nitrates, 
solutions  of  silver  nitrite  were  carefully  prepared  and  estimated  precisely  as  if  th 
tained  a  nitrate. 

The  results  obtained  are  given  in  the  following  table : 

ResvlU  expressed  as  N  in  100,000  Parts. 


'resent  as 
AgNOa. 

Found. 

Error. 

Corrected  by  ded acting 
one-fifth  from  amount  foi 

•10 

•12 

•02 

•096 

•20 

•25 

•05 

•200 

•30 

•37 

•07 

•296 

It  will  be  observed  that  the  error  may  be  very  nearly  corrected  by  deducti 
fifth  from  the  amount  found.  In  the  presence  of  nitrates,  this  correction,  of 
will  only  be  possible  in  cases  in  which  the  quantity  of  the  nitrous  acid  present  h 
previously  ascertained.     A  correction,  however,  would  be  rarely  necessary. 

Inflvsnce  of  Iron, 

Although  a  solution  of  ferrous  sulphate  gives  no  reaction  with  carbazol,  nitn 
apt  to  be  overestimated  in  the  presence  of  iron  in  the  ferrous  condition.  Ferr 
however,  acting  like  other  oxidising  agents,  are  themselves  able  to  give  the  charac 
green  colour  with  carbazol.  I  have  made  a  number  of  experiments  with  solutiom 
tassic  nitrate  in  the  presence  of  both  Fe''  and  Fe^'^  in  varying  amounts,  and  have  asce 
that  if  iron  be  not  present  in  quantities  greater  than  0*1  part  per  100,000,  the  en 
not  exceed  '01  part  in  100,000.  The  condition  of  a  water  with  regard  to  iron 
ascertained  sufficiently  accurately  in  a  few  seconds  by  the  help  of  ammonic  su 
As  this  is  a  test  which  should  always  be  made  in  the  examination  of  water  for  s 
purposes  no  extra  trouble  is  involved.  In  a  case  in  which  iron  is  present  ii 
quantities,  it  can  be  easily  eliminated  by  rendering  the  water  slightly  alkaline,  ev 
ing  to  dryness,  and  redissolving  the  soluble  residue  in  the  same  volume  of  pure  o 
water  as  was  taken  of  the  water  under  examination. 

Influence  of  CIdorides. 

Chlorides  form  by  far  the  most  serious  source  of  error  in  this  process,  by  ini 
ing  the  action  of  the  nitric  acid.  If,  however,  nitrates  be  absent,  chlorides  give  no  r 
with  carbazol.  Were  it  not  for  the  fact  that  the  chlorine  can  be  perfectly  rem< 
the  space  of  a  very  few  minutes,  the  general  usefulness  of  the  method  would  b 
restricted.  In  order  to  remove  the  chlorine  I  use  the  standard  sulphate  of  silver  ; 
referred  to,  1  c.c.  of  which,  when  consumed  by  100  c.c.  of  water,  is  equivalent  to  oi 
of  chlorine  in  100,000  parts  of  water.  Having  first  determined  the  chlorine  pres 
means  of  a  standard  nitrate  of  silver  solution  of  equivalent  strength,  the  exact  qi 
of  sulphate  of  silver  required  is  known.  I  proceed  as  follows :  A  fiask,  graduated 
neck  at  100  cc.  and  110  c.c,  is  filled  up  to  the  100  c.c.  mark  with  the  water  to 
mined.  The  necessaiy  quantity  of  sulphate  of  silver  is  next  added,  and  then  2  cc 
solution  of  aluminic  sulphate  previously  described ;  finally,  the  contents  of  the  fL 
brought  up  to  the  110  cc.  mark  by  the  addition  of  pure  distilled  water.  The  whole  is 
up  and  filtered ;  the  first  portion  of  the  filtrate,  which  will  contain  any  foreig 
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■  derived  from  the  filter  paper,  is  then  thrown  ana^-  The  alumuiic  sulphate,  by 
■Btiiig  with  the  cttrbonatee  usually  present  in  the  water,  and  thu^  giving  rise  to  the 
neJ^tatioQ  of  alumina,  facilitates  the  removal  of  the  precipitated  chloride  of  silver, 
h!eh  otberwiee,  under  the  conditions  given  above,  ia  extremely  difficult  to  separate,  and 
»f  even  still  pass  through  the  paper  after  rcfiltering  many  times.     When  the  filtrate 

perfectly  hright,  a  portion  is  tested  to  make  sure  that  all  the  chlorine  is  removed ; 
M  estimation  is  then  made  precisely  an  already  described,  the  amount  found  being  in- 
wd  by  one-tenth  to  oompensate  for  the  dilution  of  the  100  c.c.  of  the  water  taken  to 
10  cc. 

It  is  obvious  that  such  a  flask  as  I  have  described  cannot  be  used  in  cases  in  ^rhich 

la  chlorine  exceeds  eight  parts  per  iriO,0nO,  unless  the  sulphate  of  Bilver  solution  be  of 

«»ter  strength  than  that  which  1  have  recommended.     Similar  methods  will,  however, 

■dUy  suggest  themselves.  i 

£u  a  preliminary  paper*  published  on  this  process,  I  mentioned  that  probably 

.iienylamine,  and  other  compounds  giving  similar  colour  reactions  in  the  presence  of 
■yiitrated  sulphuric  acid,  might  be  used  instead  of  carbazol  for  the  qtiantitative  esti- 

-iiijn  of  nitrates  in  water.  Shortly  after  this  paper  appeared,  L.  Spiegelt  called 
,LeiilioD  to  a  process  worked  up  by  him,  in  which  diphenylamine  was  actually  used  for 
lis  purpose.  This  is  briefly  described  in  the  Ziiitsdmft  far  ITygitne,  1987,  2,  189,  and 
as  ((uite  unknown  to  me.  Although  difl'ering  in  detail  from  that  which  I  have  devised, 
«  principle  is  the  same,  diphenylamine  taking  the  place  of  carbazol.  Spiegel  does  not 
ititition  any  experiments  mode  to  ascertain  the  influence  of  chlorides,  but  it  is  probable^ 
itt  this  will  be  found  as  considerable  as  1  have  found  it  in  the  case  of  carbazol. 


■  REIOHERT'8    BUTTBE   TEST. 

■  Bi  Dr.  Bennbtt  F.  Davkspobt.+ 

■llttwing  minor  differences  are  to  be  noted  between  a  true  butter  and  a  straight 
Irhen  examined  after  the  Iteichert's  method, 
nil  the  first  place,  if  tasted,  the  oleo  will  be  found  to  be  defideut  in  the  fulneee  of 
■r  of  a  true  butter,  while  sweet ;  and  it  will  never  acquire  the  strong  Savour  and 
[of  a  butter  which  has  turned  rancid. 

Khen  when  the  sample  is  melted,  to  allow  the  curds,  water  and  salt  to  settle  out 

■  bottom,  it  will  be  noticed  that  the  deposit  of  curds  in  an  oleo  will  not  be  more 
■bont  one-qimrter  as  much  as  in  a  butter.  Again,  with  oleo  the  saponification  is 
bta  as  rapidly  completed,  and  the  soap  formed  is  not  as  rapidly  dissolved  in  tbe 
I  afterwards  added.  And  when  soda  ia  the  alkali  used,  the  oleo  soap  forms  & 
Bdly  more  viEcid  solution  with  the  water. 

kun,  in  the  case  of  an  oleo,  a  ring  of  solid  deposit  forms  in  the  inner  tube  of  the 
■nr  during  the  distillation,  which  never  occurs  at  all  with  a  pure  butter. 
Bbeoe  differences  occurring  one  after  another,  will  enable  the  analyst  to  form  a 
Mlilitlilii  opinion  as  to  whether  the  sample  ia  oleo  or  butter  long  before  the  com-' 
I  of  Uie  distitlntion. 

K         •  Dw.  d.  DliKiD.  OessHl.  21.  3303;  Jonrnal  of  Ibo  Krauklin  InstitQle  127.  01.  J 

!6er.  d.  chcm.  Oewell.  SI,  SSGi.  ^ 

TU  Jimrnul  uj  Anal^tieat  Chemitlry,  ToL  lU.,  Part  2.  I 
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THE   ESTIMATION    OF    THE   TOTAL    ORGANIC    NITROGEN    IN   WATEK 

BY    THE    KJELDAHL    PROCESS. 

By  Henry  Leffmann  and  William  Beam.  * 

Chemists  will  note  with  much  satisfaction,  through  the  recent  communication  of  Messrs. 
Drown  and  Martin,  the  successful  application  of  the  Kjeldahl  method  to  the  determina- 
tion of  the  total  organic  nitrogen  existing  in  waters.  The  so-called  albumenoid  ammonia 
process  has  never  been  more  than  a  relative  determination,  and  the  estimation  by  the 
usual  combustion  method  does  not  seem  to  be  susceptible  of  general  employment  in  this 
field.  For  the  benefit  of  those  unfamiliar  with  the  article  in  question,  we  present  the 
following  abstract : 

500  cc.  of  the  water  are  poured  into  a  round-bottomed  flask  of  about  900  cc.  capacity, 
and  boiled  until  200  cc.  have  been  distilled  off.  The  free  ammonia  which  is  tJius  expelled 
may,  if  desired,  be  determined  by  connecting  the  flask  with  a  condenser.  To  the 
remaining  water  in  the  flask,  after  cooling,  is  added  10  cc.  pure  concentrated  sulphuric 
acid.  After  shaking,  the  flask  is  placed  in  an  inclined  position  on  wire  gauze,  and  boiled 
cautiously  in  a  good  drawing  hood  until  the  water  is  driven  off  and  the  concentrated 
sulphuric  add  is  white  or  a  very  pale  yellow.  The  flask  is  then  removed  from  the 
flame  and  a  little  powdered  potassium  permanganate  added  until,  on  shaking,  the  liquid 
acquires  a  green  colour.  If  the  colour  is  purple  instead  of  green,  it  shows  that  the  water 
has  not  been  all  driven  off.  After  cooling,  200  cc.  of  water  free  from  ammonia  are 
added,  the  neck  of  the  flask  being  washed  free  from  acid,  and  then  100  cc.  of  sodium 
hydroxide  (200  grams,  per  liter).  The  flask  is  connected  with  a  condenser,  shaken  to 
iniy  the  contents,  and  distilled.  The  50  cc.  are  condensed  in  very  dilute  hydrochloric  add 
free  from  ammonia.  The  total  distillate  is  made  up  to  250  cc,  mixed,  and  50  cc 
taken  and  NessleriBed.  A  correction  for  the  nitrogen  in  the  chemicals  used  Ls  made  by 
means  of  a  blank  experiment.  From  the  experiments  made.  Drown  and  Martin  con- 
clude that  the  nitrates  and  nitrites  do  not  interfere  with  the  accurate  determination  of 
the  organic  nitrogen,  the  error  which  might  otherwise  be  caused  disappearing  under  the 
conditions  of  great  dilution  which  exist  in  natural  waters. 

Numerous  observations  have  established  the  fact  that  the  organic  matter  of  water  is 
susceptible  of  decomposition  or  volatilisation  by  simple  boiling,  often  in  such  a  manner 
that  a  notable  proportion  of  the  nitrogen  is  lost.  It  appeared,  therefore,  in  experiment- 
ing on  this  process,  that  it  would  be  advantageous  to  add  the  acid  at  once,  and  thus 
obtain  the  nitrogen  existing  as  organic  matter,  and  also  in  ammonium  compounds,  esti- 
mating that  existing  in  the  latter  in  a  separate  sample  by  direct  Nesslerising,  without 
distillation ;  the  calcium  and  magnesium  which  would  otherwise  interfere  with  the  color 
reaction  being  removed  by  the  addition  of  sodium  carbonate  and  hydroxide,  according  to 
the  suggestion  of  Morgan.  The  same  principle  can  be  extended  to  the  determination  of 
the  ammonium  formed  by  the  sulphuric  acid.  Instead  of  distilling  the  liquid  after  ren- 
dering it  alkaline,  a  little  sodium  carbonate  may  be  added,  allowed  to  stand,  filtered,  and 
the  filter  Nesslerised.  In  this  way  the  troublesome  distillation  is  avoided.  The  procedure 
is  as  follows  : 

Reagents  required, — Concentrated  sulphuric  add,  as  free  as  possible  from  nitrogen ; 
that  which  we  used  was  of  the  same  make  (Baker  and  Adamson)  recommended  by 
Drown  and  Martin,  and  contained  a  similar  proportion  of  nitrogen  ('05  mgm.  in  10  cc.). 

Sodium  hydroxide  free  from  ammonium, — 100  grams,  of  caustic  soda  are  dissolved  in 
about  a  liter  of  water,  boiled  down  to  about  half  its  bulk  in  an  open  vessel,  then  diluted 
to  one  liter  with  water  free  from  ammonium. 

♦  Amcrica?i  Chemical  Jmrnal, 
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Stylittm  carbonate  free  from  ammonJi"'>. — 200  grams,  pure  8odmm  carbonate  a^^ 
'•AolTed  in  a  liter  of  water,  and  tlie  solution   bciled  briskly  until  Beveral  hundred  cc. 
'V8  been  evaporated. 

Dfttrmitutiion  rif  nitrogen  6xiglin<j  at  ammonium. — 2U0  cc,  of  (.he  water  are  placed 
:  n  stopperetl  ijottle,  2  cc.  each  of  the  solutions  of  sodium  i^irbonnte  and  sodium  hydrox- 
''■  ftdded,  the  stopper  inserted,  the  solutions  mixed,  and  allowed  to  stand  for  an  hour  or 
A  filler  is  prepared  by  inserting  a  rather  large  plug  of  cotton  in  a  funnel.  Tliis 
..■■aid  he  washed  several  times  with  the  ammoaium-freo  water.  The  clear  portion  of 
.e  sample  is  drawn  ofTwith  a  pipette  and  run  through  the  filter,  the  first  portions  being 
:■  JL-cled,  eince  it  is  diluted  by  the  water  retained  in  the  cotton.  The  filtration  is 
■  yii,  and  when  100  cc.  of  the  liquid  iias  passed  through  it  is  Nesslerised.  If  the 
iiimonium  present  is  very  small  in  quantity,  a  rather  long  and  narrow  tube  should  be 
-I'd  for  obeerving  the  colour. 

Tbo  following  are  a  few  of  the  results  obtained  with   natural   waters,  and  a  oom- 
■    riwn  with  the  results  by  the  distillation  method. 

Parts  peu  Mim.iox. 
Modijitd  rrocma. 

Nitrogen. 


Wftter,  already  impure,  to  whioh  decompoeii 
ad.ied      ... 
I  Tup  well  in  densely-populated  district 
■  Uar  w.ater— impure    ... 


"iVsler,  already  impure,  to  which  decomposing  urtne 

iiinp-woll  in  densely-populated  district., 
'ollar  water — impure 

Tn  un contaminated  waters  much  less  diirerenca,  and  sometimes  none,  was  noticed 
'utween  the  results  by  the  original  and  the  modified  process. 

Thn  figuree  show  conclusively,  we  think,  even  if  there  were  no  other  obaervatiotg 
ii  the  point,  that  it  is  not  safe  to  estimate  the  ammonium  in  the  water  by  diatilh)tiq| 
■■■■r  to  boil  the  water  previous  to  the  estimation  of  the  organic  nitrogen. 


Id  NB,.         Organic. 

Toinl. 

g  urine  was 

0-97              234 

3-31 

0'24              OBC 

0-SO 

017              056 

IV  73 

•tiit't  Process. 

Nitrogen. 

Animo 

ree 

□La.    Organic.      Total. 

Lost  by 
Doiliog. 

g  urtne 

...          1-L 

5           1-82           3'07 

0-31 

...       0-33          0-3(*          0  71 

0-Ofl 

...       0-23          0-41          0G4 

0  08 

\  SCHEME  rOR  SEPARATING  AND  DETECTING  SULPHIDES,  CYAN- 
IDES. FERR0CYANIDE3,  FERRICYANIDE3,  CHLORIDES,  BRUMIDES, 
AND  IODIDES  IN  THE  PRESENCE   OF  EACH  OTHER. 

Dj  J.  8.  C.  Wells  and  H.  T.  Vulte.» 
l>  vat  CiS,  test   fumes  with  PbA,  paper   a  black  coloration  indicates  II,S. 

),  Mid  distil,  carrying  distillation  to  dryness,  and  pass  distillate  into  iCOH, 
I  this  for  RCy  in  usual  way,  when  cyanides  are  removed,  cool,  dissolve  residue  in 
Pud  add  CuSO,  as  long  as  a  ppt.  is  formed,  and  until  the  liquid  becomes  blue  or 
n;  JUl«r. 
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Ppt.  SoId. 


Co,  Fe,  Cy„ 


Add  cjnc.  Boiution  of  (Nidf),  Fe,  (SSO^)!  and  boil,  pa«ti  vapour  inco  scarcb 
water.  Blue  colour  indicates  HI  when  this  is  remoi^  add  a  drop 
of  coDC.  H2SO4  some  dil.  KjAlDsOg  and  boil  as  long  as  Br  is  given  off 
or  until  the  colour  is  discharged,  aidding  more  KjHinjOg  if  necessarj. 
Finally  test  soln.  with  HNOj  and  AgNO^,  a  white  curdy  ppt.  sol.  in 
NH4OH  and  pptd.  by  HNO,  indicates  HOI. 


Note — Tesi 
for  these  addF 
in  the  original 
with  Ferric  and 
Ferrous  salts. 

Note. — So  much  of  the  above  scheme  as  relates  to  separation  of  01  Br  and  I  is  dae 
to  B.  Hart  (See  Chem,  News,  Dec.,  1884). 
The  use  of  (NHJ,  Ye^  (SO*)^  is  original. 


ON  THE   DENSITIES   AND   REFRAOTIVE   INDIOES   OF   OERTAIN  OILS. 

By  J.  H.  Long.* 

In  the    course  of  a  somewhat  extended  investigation  on    fats   and  oils  I  found  it 
desirable  to  make  full  determinations  of  specific  gravity  and  index  of  refraction. 

For  some  oils  these  data  are  not  to  be  found  in  the  literature,  and  in  most  cases 
where  given  they  are  more  or  less  incomplete.  In  the  following  pages  I  present  the 
results  obtained  with  oils  of  known  purity,  and  will  describe  first  the  method  of  ex- 
periment. 

Specific  Gravity. 

This  was  found  by  means  of  a  50  gram,  pycnometer  with  capillary  stopper,  and  was 
determined  at  four  temperatures  obtained  by  immersion  in  water  in  the  usual  manner. 
A  large  volume  of  water  was  employed,  and  its  temperature  kept  constant,  as  shown  by 
an  accurately  corrected  thermometer.  The  temperature  of  the  oil  in  the  vessel  was 
known  to  a  tenth  of  one  degree  0.  The  volume  and  cubic  expansion  of  the  pycnometer 
were  determined  by  special  experiments.  In  the  final  reductions  all  weights  were  calca- 
lated  to  the  value  in  vacao^  and  the  specific  gravities  referred  to  water  at  4^  C.  as 
:inity. 

The  Index  of  Refraction, 

For  these  determinations  I  employed  the  method  of  minimum  deviation,  making 
use  of  an  excellent  Meyerstein  spectrometer  and  hollow  prism,  from  which  readings  to 
30  ^ '  could  be  obtained.     The 

A+d 

refractive  index  is  given  by  the  formula  N  =  — - —  in  which  A   is  the  refractive  angle 

sin  ^ 
2 

of  the  prism,  and  d  the  observed  angle  of  minimum  deviation.     Some  of  the  experiments 

were  carried  out  in  a  cold  room  in  winter,  while  others  were  performed  in  the  summer. 

To  determine  the  refraction  at  higher  temperatures,  the  prism,  resting  on  its  brass  tablet 

was  placed  on  a  warm  iron  plate,  and  allowed  to  remain  there  until  a  thermometer 

inserted  in  the  top  opening  of  the  prism  showed  the  required  elevation.     The  prism  and 

table  were  then  returned  to  the  instrument,  their  position  was  adjusted  by  means  of 

levelling  screws,  and  the  readings  commenced.     (The  arrangement  of  the  apparatnsj^ 

♦  American  ChemwalJoxirfuU, 
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in  WoUner's  Lfhrbiich  d<ir  experimenla!  Phijsick,  TI.,  129.)  By  making  duplicate 
mentB,  and  taking  the  mean  values,  resultii  accurate  to  four  decimal  places  of  N 
itained.  In  the  foltowiog  tables  the  corrected  temperature  readings  are  given,  the 
kometer  used  being  the  same  as  that  employed  in  the  determination  of  density. 
B  of  light  I  used  the  sodium  flame  obtained  by  fusing  a  bead  of  sodium  carbonat 
ft  Bunxen  burner. 

Olive  Oil. 
We  find  various  statementA  in  the  books  regarding  the  density  oE  pure  olive  o 
.  tempemture  of  \'->°  0.  the  values  vary  from  -0120  to  '9250, or  even  higher.  Mai^ 
8  claim  that  these  limits  are  too  wide  For  pure  oils,  but  it  must  be  remembered 
ft«  prodacts  are  estracted  and  refined  by  quite  different  processes.  The  hot-pressed 
1  considerable  palmitin,  solidify,  therefore,  sooDer,  and  show  a  higher  density. 
\  number  of  samples  examined  I  can  report  on  four  of  known  purity.  One  c 
roples  was  pressed  in  Southern  California  from  native  olives ;  the  others  wei 
in  France.  Not  one  of  these  samples  depoaited  palmitin  above  0"  C.  Altbougl 
,  they  remained  perfectly  clear,  which  suggests  to  me  that  the  statements  usually 
in  the  hooks  regarding  the  temperature  of  solidification  of  olive  oil  must  have  been 
]  from  a  study  of  inferior  or  warm -pressed  oils  rich  in  palmitin.  Allen,  however, 
the  Boliditying  point  as  +  4  to  —  &"  C. 
The  specific  gravity  (D)  and  the  refractive  index  (N)  of  these  oils  I   found  i 

No.  1.  Pressed  in  Trance. 


,th6 
ina^H 

e  ei^l 

lerea 

isity. 
le  o^H 

ou^l 


3'5° 

•0240 

14-5=! 

1-4716 

l')-5 

•0131 

20-5 

1  ■469.1 

-IG-O 

■0022 

23-5 

1-4681 

15-9 

■3055 

26'6 

1-4GT3 

30-7 

1-4657 

35-9 

l'^637 

■ll-l 

MG20 

No.  5.  Pressed  in 

California. 

T. 

V. 

T. 

K. 

IS" 

-0240 

16-3=' 

1-4713 

18'0 

■0140 

19-3 

1-4700 

311 

■0062 

23-4 

1-4684 

-19  7 

■8038 

264 

1-4677 

29-3 

1'4G63 

34-3 

1-4G43 

39-3 

r4622 

No.  10,  Pressed 

n  France. 

T. 

N. 

S'B" 

■0352 

15-8^ 

b4731 

19-5 

■U132 

20-3 

1-4708 

33fi 

■0039 

23-3 

1-4694 

4S-4 

■8935 

24-8 

I-468T 

2G-8 

1-4679 

30^8 

1-4663 

42'3 

M62fi 
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No.  11. 

Pressed  in 

France. 

T. 

D. 

T. 

N. 

4.40 

•9238 

14-8?- 

1^4734 

19-8 

.    -9128 

17-3 

1-4722 

32-5 

•9044 

19^3 

1^4714 

50-6 

•8924 

2h8 
24-3 

14703 
1-4693 

27^8 
30-8 
34-3 

1-4677 
1-4665 
1-4651 

The  variation  in  the  specific  gravity  seems  to  he  the  same  for  all  samples,  and 
amounts  to  ahout  -00066  for  each  degree.  Schaedler  [Technologie  der  Fette  und  Ode 
n.  8,'  w.)  gives  almost  the  same  coefficient  for  pure  samples,  and  '9177  as  the  specific 
gravity  at  15^  C.  Allen  gives  ^914  to  ^917  as  the  prohahle  variations.  Quincke  (Ber. 
Acad.  Ber.  1883,  409)  gives  1-4690  as  the  value  of  the  refractive  index  at  20^5°  C. 

This  is  close  to  the  values  found  for  Nos.  1  and  5,  but  somewhat  lower  than  those 
found  for  Nos.  10  and  11. 

The  temperature  variation  of  N  amounts  to  nearly  '0004  for  each  degree  between 

20*^  and  35«. 

Cotton-seed  Oil. 

Because   of   the  great   practical   importance  and  increasing  consumption  of  this 

article,  I  have  made  numerous  tests  of  samples  obtained  from  different  sources.     la 

the  last  few  years  great  improvements  have  been  made  in  the  processes  of  refining 

cotton-seed  oil,  in  conAequence  of  which  much  of  the  product  now  on  the  market  does 

not  correspond  to  the  tests  usually  given.     Cotton-seed  oil  can  be  refined  (and  practically 

is)  until  it  is  as  clear  and  light  as  water.     Such  an  oil  contains  few  of  the  colouring 

or  readily  oxidisable  matters  which  give  the  so-called  colour  or  heat  reactions  so  often 

employed.     The  cold  test  (solidifying  point)  of  such  oils  is  likewise  very  much  altered, 

and  their  detection  when  mixed  with  other  oils  made  more  difficult. 

I  have  obtained  the  following  results  by  direct  experiment : — 
No.  7.     A  crude  oil  obtained  in  Chicago  from  a  leading  refiner.     It  deposits  a 
sediment  quickly  when  cooled  below  15^  C. 

T.  D.  T.  N. 

3-0*»             -9325  27-9°  14694 

16-6              -9233  35-3  14668 

32-4               -9120  46-2  1-4624 
46-5               -9030 
The  specific  gravity  determination  at  the  lowest  temperature  is  probably  somewhat 
inaccurate. 

refined  from   No.   7.  Remains  clear   at  lowest 


No.    8. 

A   light 

yellow   oi 

temperature. 

T. 

D. 

4.5^ 

-9291 

18-2 

•9198 

30-9 

•9112 

45-4 

•9014 

T. 

N. 

19-3° 

1-4744 

22-8 

1^4730 

24-8 

1-4722 

28-3 

1-4708 

36-3 

1-4675 

44-2 

r4658 
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No.  9.     A  sample  refined  from  No.  8.     This  is  white  and  clear,  and  bears  no  re- 
liance to  ordinary  cottonnseed  oils. 


T. 

D. 

2^0^ 

•9312 

17-9 

•9202 

34  3 

•9090 

47-0 

•9006 

T. 

N. 

18-3? 

1-4736 

223 

1-4720 

27-3 

1-4700 

31-3 

1-4684 

35-3 

1-4669 

40-2 

1^4650 

3.   12.     A  crude  oil,  very  dark,  but  deposits  a  comparatively  small  sediment  on 

ig  to  15^0.  and  below. 

The  sample  is  too  dark  for  accurate  determinations  of  the  refractive  index. 

T  D  T.  N. 

4-8*?  -9290  21-0^  1-4708 

18-6  -9199  23-0  1-4700 

32^5  -9107 

49-6  -8994 

No.  6.  A  sample  refined  from  the  above  in  the  laboratory,  by  partial  saponifica- 
with  a  1  per  cent,  solution  of  sodium  carbonate,  washing,  and  drying  by  means 
current  of  hot  air.     The  product  is  yellow,  but  perfectly  clear. 


T. 

D. 

3-8^ 

•9295 

19-2 

•9191 

31-4 

•9108 

47-4 

•9000 

No.  16.     A  clear  yellow  sample,  refined  in  New  York. 


T. 

D. 

0-7° 

•9322 

15-6 

•9219 

30-5 

•9117 

46-5 

•9013 

T. 

N. 

13-8« 

1-4755 

19-3 

1-4730 

23-3 

1-4712 

26-3 

1-4703 

32-3 

1-4681 

36-2 

I'iS^r 

39-2 

1-4060 

iw  York. 

T. 

N. 

19-3^ 

1-4742 

22-8 

1-4728 

25^3 

1-4718 

27-8 

1-4708 

29-8 

1-4700 

33-3 

1-4686 

36-8 

1  -4672 

The  figures  given  above  show  that  the  temperature  variations  of  specific  gravity 
refractive  index  are  not  very  different  from  those  of  olive  oil.  The  decrease  in 
fie  gravity  at  mean  temperatures  varies  in  the  different  samples  between  -00066 
-00068,  while  the  variations  in  the  refractive  index  are  something  less  than  -0004 
^ach  degree. 

The  values  found  for  the  specific  gravity  of  the  crude  samples  are  lower  than  those 
lly  given,  as  will  appear  below. 

Sesame  Oil. 

Although  this  oil  is  made  in  large  quantities  in  Europe,  it  is  difficult  to  secure 
mens  here  of  guaranteed  purity. 
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No.  4. 

A  sample  ] 

received  from  i 

I  Chicago  importer. 

T. 

D. 

T. 

K. 

3-3<' 

•9308 

17-9<' 

1-4744 

16-5 

•9218 

20  4 

14733 

32-4 

•9111 

24-4 

1-4718 

48-8 

•9001 

29-4 
32-4 
36-4 
39-3 

1-4698 
r4687 
1-4672 
1-4661 

No.  14. 

A  sample 

refined  from  the  above 

by 

treatment  with  a  1  per  cent,  solution 

of  potassium 

hydrate. 

T. 

D. 

T. 

N. 

1-5** 

•9326 

14-3^ 

1-4771 

. 

18-5 

-9209 

18-3 

1-4756 

33-2 

•9110 

22-8 

1-4736 

47-4 

-9016 

24-8 
26-8 
30-3 
34  3 

1-4728 
1-4720 
1-4705 
1-4691 

« 

39-2 

1-4673 

No.  18. 

A  sample 

I  received  from 

a  New  York  importer. 

T. 

D. 

• 

T. 

N. 

5-5° 

•9282 

14-3^ 

1-4759 

18-4 

-9192 

19-3 

1-4739 

34-6 

-9081 

20-3 

1-4736 

46-6 

•8998 

23^3 

1-4724 

26-8  1-4710 

30-3  1-4694 

«.  34-3  1-4678 

38-0  1-4664 

The  temperature  changes  are  nearly  identical  with  those  given  for  olive  and  cotton- 
seed oil,  var3ring  for  the  density  between  "00067  and  -00069  for  each  degree. 

(To  be  continued,^ 


REGULATIONS  OF  THE  GERMAN  GOVERNMEl^  FOR  THE  TESTING  OF 
THE  MATERIAL  USED  IN  THE  DENATURATION  OF  ALCOHOL. 

1.  Wood  Spirit. 
Wood  spibit  must  be  colourless  or  slightly  yellowish.  On  dietilling  100  measures  under 
a  normal  pressure  of  760  mm.  of  mercury,  at  least  90  measures  must  come  over  at  a 
temperature  of  75^  C.  Wood  spirit  shall  be  miscible  with  water  without  turbidity  in 
all  proportions.  The  amount  of  acetone  shall  not  exceed  30  per  cent.  Wood  spirit 
shall  decolorise  at  least  1,  but  not  more  than  1-5  per  cent,  of  bromine. 

1.  Colour. — The  colour  of  the  wood  spirit  shall  not  be  darker  than  a  solution  of 
2  cc.  1^  iodine  solution  in  a  litre  of  distilled  water. 

2.  Boiling-point. — 100  cc.  of  wood  spirit  is  measured  into  a  metal  flask ;  to  the  flask 
a  distillation-tube  furnished  with  beads  is  attached,  which  is  connected  by  a  side  tube 
to  a  Liebig's  condenser.  Through  the  upper  opening  a  standard  centigrade  thermometer 
is  introduced,  with  the  bulb  reaching  below  the  side  tube.     The  flask  is  gently  heated  so 
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t  the  distillate  ruus  from  the  condenser  in  ctrops ;  the  distillate  is  received  in  a 

idu&ted  cylinder,  and  shall,  when  the  thermometer  stands  at  75"  C.  under  the  normal 

Bure  (Tl30  mm.),  amount  to  at  least  90  cc. 

If  the  barometer  does  not  stand  at  7C(I  mm,,  a  degree  should  be  added  for  each 

For  example,  at  770  m.  90  ca.  should  corns  over  at  753";  at   750  mm.,  at 


3.  MiscibUity  with  water. — 30  cc.  wood  spirit  shall  give,  with  40  cc.  water,  a  clear 
■Ter;  slightly  turbid  mixture. 

4.  Separation  from  soda  solution.  ^Oa  shaking  20  cc.  wood  spirit  with  QO  cc.  soda 
btion  of  1'3  sp.  gr.,  at  Isitst  5  cc.  o(  wood  spirit,  sliall  separate  in  half  an  hour. 

.  Amount  of  acetone.  —  1  cc.  of  a  mixture  of  10  cc.  wood  spirit,  with  DO  cc.  of  water 
■  shaken  in  a  cylinder  with  10  cc.  of  a  twica-uormal  soda  solution  {SO  gre,  NaHO  in  a 
Next  fi  cc.  of  a  twice-normal  iodine  solution  (254  grs.  I  in  a  litre)  are  added 
tt  continued  shaking.  The  separated  iodoform  ia  taken  up  by  strong  agitation  with 
.  of  ether  (sp.  gr.  -722),  5  cc.  of  the  ether  separating  after  a  short  time  are 
tsured  into  a  tarrsd  watch-glass,  by  means  of  a  pipette,  and  allowed  to  evaporate 
mtaneously.  After  standing  two  hours  over  sulphuric  acid  the  watch-glass  is  weighed- 
B  weight  shall  not  be  Jess  than  -07  gr. 

,  it ro mine-absorption. — 100  cc.  of  a  solution  of  potassium,  bromide,  and   bromate 

ntaining  2*147  grs.  KBrOj  and  8*719  grs.  KBr  dried  at  100"  C  in  a  litre)  are  mixed 

I  20  cc.  dilute  sulphuric  acid  (one  part  acid  to  three  parts  water).     To  this  mixture, 

b  is  a  solution  containing  '70:3  grains  bromine,  wood  spirit  is  dropped  in  with  constant 

g  from  a  burette  divided  in  tentlia  of  a  cubic  centimetre,  till  the  colour  is  just  dia- 

d.     Not  more  than  30  cc.  or  less  than  20  cc.  of  wood  spirit  shall  be  reijuired. 

The  bromine-absorption  test  should  be  performed  by  daylight,  ^^H 

2.  FvuiAiME  Bases.  ^^H 

Pyridine  bases  shall  be  colourless  or  very  slightly  yellowish.     The  amount  of  water 

It  exceed  10  per  cent.     On  distilling  100  measures  of  the  mixture,  under  a  normal 

e  of  7G0  mm.  of  mercury,  at  least  90  measures  must  come  over  at  a  temperature 

hO"  C.     The  mixture  shall   be  miscible  with  water  in  all  proportions,  without  tur- 

Xty,  and  shall  be  fi-ee  from  ammonia. 

1.  Colour.— As  for  wood  spirit. 

2.  Behaviour  towards  cadmium  chloride.— 10  cc.  of  a  solution  of  1  cc,  pyridine  bases 
0  cc.  of  water  are  mixed  with  i>  cc.  of  &  five  per  cent,  aqueous   solution   of  fused 

tntam  chloride,  and  strongly  shaken  ;  a  distinct  crystalline  precipitate  must  occur 
t  immediately.  With  5  ca.  Nessler  reagent.  10  cc.  of  the  same  solution  of  the 
B  should  give  a  white  precipitate. 

,  Boiling-point.^ As  for  wood  spirit,  except  that  at  lesat  90  cc.  must  have  come 
r  when  the  thermometer  I'eacbes  140°  C. 

,  Uiscibility  with  water. — \a  for  wood  spirit. 
6.  Amount  of  water.— On  shaking  20  cc,  of  the  bases  and  20  co.  of  soda  solution 
r.)  at  least  lt^*d  cc.  of  the  bases  must  separate  on  standing. 
.  TitntioD  of  the  baeee. — 1  cc.  of  the  pyridine  has??,  dissolved  in  10  cc.  of  water, 
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are  titrated  with  normal  sulphuric  add  till  a  drop  of  the  mixture  placed  on  congo-red 
paper  developes  a  distinct  blue  edge  which  disappears  at  once. 

To  prepare  the  congo-red  paper,  filter  paper  is  drawn  through  a  solution  of  1  gr. 
congo-red  in  a  litre  of  water  and  dried. 

[N'ote  by  Abstractor, — It  is  in  many  cases  advisable  to  paint  non-bibulous  pi^^er  on 
one  side  with  this  solution  and  dry  it.] 

3.  Tab  Oil. 

1.  Colour. — The  colour  of  tar  oil  must  be  a  black-brown. 

2.  Boiling-point. — ^When  100  cc.  of  tar  oils  are  distilled  in  the  manner  directed 
for  wood  spirit,  not  more  than  5  cc.  shall  oome  over  under  90^  C,  but  at  least  50  cc.  at 
180?  C. 

3.  Pyrrol  reaction. — 2*5  cc.  of  a  one  per  cent,  alcoholic  solution  of  tar  oil  are  dilated 
with  alcohol  to  100  cc.  On  placing  a  pine-wood  chip,  wet  with  concentrated  hydrochloric 
acid  in  10  cc.  of  this  solution,  containing  *025  per  cent,  tar  oil,  a  distinct  red  colour  shall 
develope  in  a  few  minutes. 

4.  Behaviour  towards  mercuric  chloride. — 5  cc.  of  a  one  per  cent,  alcoholic  solution 
of  tar  oil  shall,  on  mixing  with  5  cc.  of  a  two  per  cent,  alcoholic  solution  of  mercuric 
chloride,  give  immediately  a  voluminous  flocculent  precipitate ;  5  cc.  of  a  '025  per  cent 
alcoholic  solution  of  tar  oil  mixed  with  5  cc.  of  the  mercuric  chloride  solution  shall  still 
yield  immediately  a  distinct  turbidity. 

4.  Turpentine  Oil. 

1.  Specific  gravity. — ^The  specific  gravity  shall  be  between  "855  and  '865  at  15?. 

2.  Boiling-point. — When  100  cc.  are  distilled  in  the  manner  directed  for  wood  spirit, 
not  more  than  5  cc.  shall  come  over  under  150^  0,  but  at  least  90  cc.  at  160^. 

3.  Miscibility  with  water. — 20  cc.  turpentine  oil  are  strongly  shaken  with  20  cc.  of 

water,  when,  after  standing,  both  layers  have  separated  and  become  clear,  the  upper  one 

shall  amount  to  at  least  19  cc. 

5.  Ether. 

1.  Specific  gravity. — ^The  specific  gravity  of  ether  shall  not  be  more  than  *730. 

2.  Miscibility  with  water. — 20  cc.  of  ether  are  strongly  shaken  with  20  cc.  of  water. 

After  the  separation  the  ether  layer  shall  amount  to  at  least  18  cc. 

6.  Shellac  Solution. 
10  grs.  of  the  solution,  on  evaporating  on  the  water  bath,  and  drying  for  half  an 
hour  at  100?-105",  shall  give  at  least  3-3  grs.  shellac.  H.  D.  B. 


REPORT  OF  RECENT  RESEARCHES  AND  IMPROVEMENTS  IN 

ANALYTICAL    PROCESSES. 

Volumetric  Estimation  op  Zinc.  A.  Voigt.  Zeitschr  /.  angew  CIiemie^'No.  11, 
1889. — The  sample,  which  may  be  any  kind  of  zinc  ore  or  zinc  refuse,  is  dissolved  in 
hydrochloric  acid,  oxidised  with  a  little  nitric  acid,  and  rinsed  into  a  measure  with  about 
100  —  150  cc.  of  water.  According  to  the  amount  of  iron  present,  from  5  to  10  grammes 
of  potassium  tartrate  are  added,  the  liquid  made  alkaline  with  ammonia,  and  then  made 
up  to  250  cc.  Standard  solution  of  potassium  ferrocyanide  is  now  added,  until  a  drop 
of  the  liquid  produces  a  permanent  blue  with  a  drop  of  glacial  acetic  add.  The  re- 
action is  very  delicate  and  readily  noticed.     The  ferrocyanide  solution  is  prepared  by 
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lolring  4G  grammea  ot  the  cryatalB  in  a  lilra  of  water.  To  standardise  this  BolaUon, 
i  tine  chloride  solution  is  used,  containing  12'4(il  grammes  of  /.iuc  oxide  per  litre. 
Fen  c.c.  of  this  solution  ai'e  diluted  to  15(1  c.c,  mixed  with  s,  few  drops  of  Ferric-chloi*ide, 
ihen  with  B  grammes  of  potassium  tartrate,  and  after  being  made  alkaline,  with 
tmtnonia,  treated  as  described.  If  less  than  10  c.c.  of  the  ferrocyanide  are  wanted, 
this  solution  must  be  accordingly  diluted,  when  1  c.c.  will  represent  '01  gramme  of 
■Mtftllic    zinc.     This  process   will  give  results  somewhat  too  high  if  the  ore  contains 

r  manganese,  but  small  quantities  of  lead  do  not  in  the  least  interfere.  ^M 

L.  DE.  K.       M 

Valoation  of  LvDii;o.  M.  Hosia.  JieiUc/ir  /.  anycuj  Ck^mie,  No.  10,  1889.-^ 
J'rom  'f'  to  -8  gramme  of  the  finely-powdered  sample  is  mixed  with  about  2'5  grammes 
of  finely -divided  dry  pumice-stone.  The  mixture  is  brought  into  a  Zulkowsky-Wolf- 
bauer  extraction  apparatus  (a  kind  of  Soihlet),  covered  first  with  a  layer  of  powdered 
pamice-stone.  and  then  with  cotton-wool.  The  extraction  is  performed  with  50  c.c.  of 
anhydrous  aniline  or  nitro-benzol,  and  is  generally  completed  in  an  hour.  If  thought 
neceasary,  the  mass  may  be  removed  from  the  apparatus,  washed  with  alcohol,  dried, 
powdered,  and  extracted  a  second  time.  The  solution  is  distilled  off  to  recover  the 
aniline,  but  It  is  impoaeible  to  carry  the  distillation  to  dryness  on  account  of  bumping. 
The  contents  of  retort  are  therefore  emptied  into  a  little  graiiiiated  measure,  when  the 
vnlume  must  be  carefully  noted.  About  live  times  the  volume  of  absolute  al(»hoI  i» 
now  added,  the  precipitated  indigotin  collected  on  a  weighed  filter,  washed  with  alcohol 
until  washings  are  almost  colourless,  dried  at  110^'  C,  and  weighed.  To  the  weight  ob- 
tained must  be  added  '013  gramme  for  every  I'J  c.c.  of  aniline  left,  or,  *U21  gramme  if 
"*"  D-benxol  has  been  used.  On  the  whole,  the  author  prefers  using  aniline.  The 
l^lin  must,  of  course,  be  tested  for  sandy  matter.  L.  de.  K. 


I  TiBT  FOB  LiNOLBic  AciD  IN  CoMMEHciA!.  Olkis. — K.  Hazura.  ZeiUchr /.  angfto 
jMf'SQ.  10,  16il!t. — Fifty  grammes  of  the  sample  are  saponified  with  alcoholic  potash, 
■kiter  driving  off  the  spirit,  dissolved  in  1  litre  of  water,  The  solution,  which  must 
^ngly  alkaline,  is  now  slowly  mixed  with  a  solution  of  50  grammea  of  potassium 
Lnganate  in  a  litre  of  water.  After  about  an  hour,  the  liquid  is  filtered  off  from 
mrecipitated  hydrated  manganic  dioxide,  acidified  with  dilute  sulphuric  acid  and  again 
The  filtrate  is  neutralised  with  caustic  potash  and  evaporated  down  to  about 
D  c.c,  and  then  once  more  acidified  with  sulphuric  acid,  which  will  again  cause  a  pre- 
dpitate.  Without  filtering,  the  lluid  is  now  agitated  with  ether.  If  the  precipitate 
dWilves  completely,  it  merely  consisted  of  azelaic  acid,  and  the  ^mple  may  be  con- 
nd«r«d  pure ;  but  if  insoluble,  linoleic  acid  is  most  likely  present.  To  make  sure,  the 
precipit.it«  is  washed  and  recrystallised  a  few  times  from  its  alcoholic  solution,  animal 
daurooal  being  added  to  decolourise.  After  drying,  the  melting  point  is  taken,  which 
e  to  ot  least  ICo*:  C.  It  a  sufficient  amount  of  this  substance  should  be  at 
!,  its  acidity  equivalent  may  ba  taken.  This  should  not  exceed  iuO=,  By  these 
B  presence  of  linoleic  acid  in  commercial  oleic  acid  may  be  shown  with  certainty. 

L.  DE  K. 

B  Foil  Cau'Idm  Culouide  Tode  in  Elementaet  AxALTaia,     Jos.  Frbussbh 

,  Aiiai.   CA«"».  28,  332).— Schmita  has  described   {Z.f.Aiia}.    C/mot.  23,  515)   an 

tfl  oonsisting  of  a  U  tube  containing  phosphoric  anhydride  in  the  first  limb,  and 

G  ftcid  in  the  second ;  the  F.^O.  being  soon  used  up,  the  author  'prefers  to  place 
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in  the  first  limb  a  tube  containing  sulphuric  acid,  through  which  the  gas  bubbles,  and  to 
place  the  phosphoric  anhydride  in  the  second.  A  drawing  is  given  of  the  tube  as  made 
by  Gerhardt  in  Bonn.  H.  D.  R. 

I'hk  Qoantitative  EsTiMiTioN  OP  Thallium  and  Mbrcuby.  W.  Fmt  (Z,f.  Anal, 
Chtm.  28,  314). — Thallium  is  generally  estimated  by  precipitation  as  thalloas  iodide,  bat 
as  this  salt  is  not  entirely  insoluble,  the  results  are  not  wholly  reliable. 

Thallic  sidts  react  with  potassium  iodide,  forming  thallous  iodide  and  free  iodine, 
which  the  author  titrates  with  arsenioiis  acid  solution.  The  substance  is  converted  into 
thallic  sulphate  by  the  addition  of  sufficient  sulphuric  acid,  and  if  necessary  the  thalloia 
salt  oxydised  by  adding  a  slight  excess  of  bromine  and  boiling  off  the  ezoees ;  cool, 
and  add  an  excess  of  potassium  iodide,  neutralise  the  free  add,  and  add  aboot 
half  as  much  again  of  j^  arsenious  acid  solution  (4*942  grs.  As,0,in  1  litre)  as  is  required 
to  combine  with  the  iodine,  make  up  to  bulk,  filter,  and  titrate  an  aliquot  portion  with  j| 
iodine  solution.     50616  grs.  I  =  407-2  grs.  Tl. 

The  test  analyses  are — 

Citlcalated  for  TUSOi  Gravimetric.  VoUametric. 

8112  79-66,  79-47  8012,  8014,  80-20,  80-31,  80  31,  80 11 

Mercuric  oxide  is  quantitatively  reduced  by  arsenious  acid  to  metallic  mercury ;  tbe 
substance  to  be  examined  is  brought  into  solution  as  mercuric  salt,  precipitated  with  a 
slight  excess  of  caustic  soda,  somewhat  more  than  the  neceesary  amount  of  1^  arsenions 

acid  solution  added,  heated,  with  constant  shaking,  to  boiling,  and  left  to  stiuid  for  ten 
minutes,  cooled,  and  made  up  to  bulk,  and  an  aliquot  portion  titrated  after  filtration 
with  ^  iodine  solution  with  starch  as  indicator. 

Test  analyses : — 

Calcalated  for  HgCls.  FooDd. 

73-80  74-23,  7373,  7413,  74-49,  73  89 
Calculated  for  HgO.  Foand. 

92-59  92-79,  92  45  H.  D.  R. 


LAW    NOTES. 


Milk  op  Sulphur  and  Precipitated  Sulphub. 

At  the  Dalaton  Police  Court,  before  Mr.  Haden  Corser,  magistrate,  on  August  8th,  Mr.  Alfred  F. 
Graj,  93  Grosvenor-road,  Highbury,  pharmacsutical  chemist,  was  summoned  by  George  Morgan,  an 
inspector  in  the  employ  of  the  Vestry  of  St.  Mary,  Islington,  **  for  that  he  did,  on  the  eighth  day  of 
July,  1889,  sell,  to  the  prejudice  of  the  purchaser,  a  sample  of  a  certain  drug,  to  wit,  milk  of  aulphnr, 
wliich  was  not  of  the  nature,  substance,  and  quality  demanded  by  the  purchaser,  the  said  milk  of 
sulphur  containing  6*9  per  cent,  of  calcium  sulphate,  contrary  to  the  provisions  of  the  Sale  of  Food  and 
Prugs  Act  1875,  38  and  39  Vic.  c.  63,  and  tbe  Sale  of  Food  and  Drugs  Amendment,  1879,  42  and  43 
Vic.  c.  30.  being  the  statutes  in  such  casn  made  and  provided." 

Mr.  CoUingwood,  chief  eaoitary  officer,  represented  tbe  Islington  Vestry,  and  the  defendant  con- 
ducted his  own  case. 

Mr.  CoUingwood  said  this  was  a  summons  taken  out  by  the  Vestry  of  St.  Mary,  Islington,  against 
a  chemist,  and  a  very  respectable  one,  for  selling  a  sample  of  sulphur  containing  calcium  sulphate. 

Mr.  Uaden  Corser :  What  does  the  defendant  say  7 

Defendant :  I  plead  not  gn^ilty. 

Mr  CoUingwood :  He  must  be  prepared  to  tight  the  analyst,  not  me.  I  miy  say,  however,  as  i 
jpreliminary,  tiiat  Mr.  Gray  desired  that  the  analyst  might  be  present,  and  that  has  been  acceded  ta 

GFeorg<*  Morgan  was  called  and  deposed  that  he  was  an  inspector  of  nuisances  for  tbe  pariah  of 
St.  Mary,  Islington.  On  July  8th  he  went  into  the  shop  of  defendant,  who  is  a  chemist,  and  asked 
for  a  quarter  of  a  pound  of  milk  of  sulphur,  for  which  he  paid  3d.  He  told  defendant  he  was  an 
inspector,  and  divided  the  sulphur  into  three  parts,  giving  defendant  one  portion,  keeping  one  himaelff 
and  the  same  day  forwarding  the  remainder  to  the  public  analyst. 


ttfickte  of  t!ie  public  analyst  was  here  put  In.    I'be  &i)a];Bt  suited  that  tbe  stunple  of  milk 

■oetTed  b7  him  weighed  aboot  1}  or^  and  conCainad  6'9  per  osDt.  of  calcium  sulphate,  to 

•  of  the  ptucb&ser. 

QngiTOod  :  I  may  tell  jour  woraUp  that  this  milk  of  salphar  Is  a  powder. 

len  Corser .  Thank  you ;  I  already  kacw  it.     (Laoghter.) 

lingwood :  This  ottldiim  sulphate  our  analf  at  eJlegQe  to  be  an  adulterant,  and  he  1b  pieaeot 

!■  certlflcate. 

,  in  cToes-azBniination  by  Mr.  Oiay,  said  he  asked  for  milk  of  sulphur.    He  did  cot  aek  for 

mlpbur,  becRow  be  did  not  want  it. 

int ;  Did  I  look  at  this  book  (produced)  to  see  what  to  charge  jon  7— Yes. 

tnt  (to  the  magistrate) :  !□  this  printed  book  it  says,  "milk  of  Bolpbar,  3d,,"  aud  "pre- 

Iphur,  4d."  tbe  qnarter-poimd.    This  was  distinctly  sold  as  milk  of  sulphur,  and  not  •> 

(To  the  ioRpector) ;  Do  yon  know  tbe  difference  between  tbe  two  snbslanceB  t.— No. 
Ungwood :  lie  would  not  know.    He  was  merely  instructed  to  bay  milk  of  snlpbur.    If  his 
ler  tiw  oircnm stances,  sees  a  way  for  you  to  get  out  o£  your  difficulty  wo  have  no  objection. 

nk  Teed,  8   Victoria  Chambers,  Westminster,  put  in  his  certiflcato  of  appointment  as 

■t  for  the  parish  of  St.  Unry,  Islington.     He  »aid :  I  have  examined  the  milk  of  mlphnr 

ifandaot's  tbop,  and  find  it  to  contain  6'Q  pei  cent,  of  calciom  sulpbale.     Milk  of  sulphur 

ita  of  salpbor  are  one  and  the  tame  thing,  or  least  they  ought  to  be. 

mt:  What  authority  have  you  for  that. 

jdctivU  :  One  moment.    Can  you  aak  for  the  one  or  the  other  ? 

UDgwood :  In  asking  for  milk  of  sulphur  the  ioapoctor  waa  right,  as  proved  by  the  fact 


mt :  1  sappose  you  know.  Dr.  Teed,  that  milk  of  sulphur  is  in  the  old  Pharmocopcefa,  if  it 
new  I 

3 :  It  is  not  in  the  present  one. 

mt  (producing  old  book) :  It  is  in  Ibis,  the  old  Pharmacopisia ;  and  ever  liaoe  it  was  laid 
I  bocdc  the  two  articles  hRve  been  mumifaatured  and  sold  as  distinct  articles. 
[iatrateT  Yon  say  that  you  sell  them  indifferent  waysaod  as  distinct  articles  I 
bnt:  Vos;  there  is  lac  solphuris  and  precipitated  eulpbur.    (To  (he  analyst)  :  Are  these 
■tlnct  ardcles  ? 
1 :  I  should  think  not. 

kot:  This  ease  has  been  brought  up  before,  yoar  worship,  so  far  back  as  IHTT,  at  Knataford, 
Dmtio  Lloyd,  cbaitmau  of  the  bench  of  magistrates,  decided  the  mttter  in  the  following 

t*  hftve  been  constdcriog  the  matter  since  we  loft  the  oiurt,  and " 

g;i*trat«  :  You  arc  not  quoting  from  a  law  report  I 

Ut:   So. 

giBttate :  You  may  read  that,  and  ask  the  nitncGs  if  be  agrees  with  it, 

int  (reailing) :  "  The  case  having  beeu  folly  goue  into,  the  Ohmrman  said,  '  W«  liave  been 

this  matter  since  we  left  the  court— and  I  am  speaking  for  all  the  inaglstrateE  who  heard 

h  think  the  absence  from  tbe  Fbarmacopceia  oE  milk  of  salpbur  justified  the  compUiners 

Bae  proceedings ;  but  we  find  that  milk  of  aiilphnr  and  precipitated  sulphur  are  supplied  to 

I  two  distinct  things.     We  oaimot  doubt  upon  tbe  evidence  that  the  offence  has  not  been 

'    I  lubmlt,  therefore,  there  is  no  case.    Will  your  warship  allow  me  to  ask  the  analyst  if 

{>t  tbe  verdict  of  the  Piuumaceatical  Society  on  the  matter  t 

g^trate ;  No.    Give  him  the  opinion,  and  aak  bim  it  he  agrees  with  it. 

|uat  (to  tbe  analyst) :  Do  yon  accept  what  tbe  old  Pharmacopcaia  lays  dovirn  in  tbe  matter  T 

d :  The  old  PbamtacopoiiB  is  not  allowed  to  he  nsed  now,  and  the  two  things  are  not  in  the 

utt :  But  it  doea  not  follow  that  tbe  two  thinga  are  tbe  same. 

f  to  tbe  llagistrate,  Dr.  Teed  aaid :  For  some  years  the  two  thioga  have  been  known  under 

OolUngwood  ;  1  quite  understand  that  the  milk  of  salphur  and  the  precipitated  sulphur 
Jtbe  MunB  thing.  Tlic  title  has  beeu  dropped  in  the  one.  Milk  of  sulphur  is  the  cbemioal 
idldUte  of  salpbur. 

jgutata :  The  defendant  cnn  go  into  the  box  und  give  evidence. 

&na  therefore  sworn,  and  said :  Tbe  article  I  sold  is  milk  of  anlphor.    I  tras  aaked  for 
litpplled  tbe  arucle  wbicb  answers  to  tbe  description. 
Iflcasta :  Did  you  know  tbe  compodtioa  of  the  article  yon  were  asked  for  t 
Eat :  tt  is  a  compound  containing  oaldum  sulphate.    In  the  prooeie  of  mututaoture  it  is 
FB  tlie  whole  of  the  ™ii'iiim  eolpbate. 
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The  Magistrate :  Is  the  milk  of  snlphnr  manufactured  by  yourself  ? 

Defendant :  No.    I  purchased  it. 

The  Magistrate :  Was  the  purchase  in  accordance  with  the  rules  of  the  Pharmacopoeia  7 

Defend£Uit :  Yes,  under  the  old  one.  Lac  sulphurls  is  the  old  one  which  I  have  here.  The  new 
Pharmacopoeia  has  only  precipitated  sulphur.  I  sell  the  articles  at  different  prices,  and  have  them 
supplied  the  same. 

Mr.  Collingwood :  Is  it  not  a  fact  that  the  old  Pharmacopoeia  has  been  declared  illegal  ? 

Defendant :  Not  to  my  knowledge. 

Mr.  Ck)llingwood :  I  am  told  that  in  a  recent  case  affecting  sal  volatile  the  old  Pharmacopoeia  was 
declared  to  be  illegal. 

Defendant :  I  can  explain  that.  SalVolatile  in  the  new  Pharmacopoeia  is  ordered  to  be  made  in  a 
different  manner  to  the  old.    That  is  the  standard  work  which  is  accepted  as  an  authority. 

The  Magistrate  (to  Mr.  Collingwood) :  What  I  understand  you  to  say  is  this,  that  because  milk  of 
sulphur  is  not  in  the  new  Pharmacopoeia  it  should  not  be  supplied  at  all  ? 

Mr.  Collingwood :  Precipitated  sulphur  should  be  given.  (To  Defendant) :  I  think  you  said  in 
your  evidence  that  it  is  impossible  to  separate  the  calcium  sulphate  from  the  precipitated  sulphur,  and 
then  you  say  you  sell  both  articles. 

The  Magistrate :  He  says  in  his  judgment  they  differ. 

Defendant :  It  is  precipitated  by  hydrochloric  acid. 

Mr.  Collingwood :  Cannot  the  sulphate  of  caldum  be  washed  out  ? 

Defendant :  That  is  not  the  way  in  the  new  Pharmacopoeia. 

By  the  Magistrate :  I  cannot  say  if  it  can  be  all  washed  out.    It  might  in  time  all  get  washed  out 

The  Magistrate :  What  is  the  object  of  keeping  the  two  sorts  ? 

Defendsmt :  Because  people  will  have  what  they  ask  for.  And  plenty  of  doctors  will  give  evidence 
that  milk  of  sulphur  is  more  soluble  and  more  beneficial. 

Mr.  Collingwood :  'It  is  not  known  in  the  new  Pharmacopoeia.    That  is  our  case. 

The  Magistrate :  Is  the  British  Pharmacopoeia  absolutely  binding  upon  chemists  7 

Mr.  ColBngwood :  I  believe  it  is,  sir. 

The  Magistrate :  If  this  gentleman  had  been  asked  for  an  article  which  is  not  in  the  British 
Pharmacopoeia,  but  which  according  to  his  judgment  he  supplies,  is  there  anything  to  prevent  him  f 
—No  reply. 

The  Magistrate  :  If  he  was  asked  for  milk  of  sulphur,  should  he  say  he  had  not  got  it  7 

Dr.  Teed :  He  should  have  supplied  the  precipitated  sulphur. 

The  Magistrate :  I  should  like  very  much  the  judgment  of  a  superior  court  on  such  a  matta 
as  this.  This  vestry  official  goes  in  to  purchase  an  article  which  he  knows  he  will  not  get  according 
to  his  own  views.  You  (addressing  Mr.  Collingwood)  knew  defendant  sold  the  two  kinds  probably. 
He  asks  for  and  gets  what  defendant  calls  milk  of  sulphur,  and  Dr.  Teed  says  that  is  not  biown  in  the 
British  Pharmacopoeia.  But  the  defendant  says,  and  Dr.  Teed  does  not  deny,  that  it  is  in  the  old 
Pharmacopoeia,  which  you  say  is  now  obsolete. 

Mr.  ColUngwood:  I  will  not  further  trespass  on  the  time  of  the  courts  but  leave  the  case  in 
your  worship's  hands. 

The  Magistrate :  And  I  need  not  enter  into  a  lengthy  judgment  in  the  case.  Defendant  has  been 
asked  for  an  article  known  as  milk  of  sulphur,  and  the  purchaser  gets  what  manu&ictnrers  and  the 
public  know  as  milk  of  sulphur 

Mr.  Collingwood :  I  am  afraid  the  public  do  not  know  the  composition  of  it. 

The  Magistrate :  I  hold  that  he  has  not  got  this  article  to  the  prejudice  of  the  public,  and  shall 
dismiss  the  summons.  He  had  the  precipitate  of  sulphur  as  well  if  anybody  wanted  it^  and  the 
prices  of  the  two  articles  were  different. 

Mr.  Collingwood :  We  have  had  milk  of  sulphur  over  and  over  again  which  has  not  contained 
calcium  sulphate. 

Defendant  lasked  for  his  costs,  but  the  magistrate  thought  there  was  no  necessity  for  allowiog 
them. — Chemist  and  Druggist,         

CORRESPONDENCE. 

[The  Editor  is  not  in  any  way  responsible  for  ojnnions  expressed  by  his  correspondents,] 

To  the  Editor  of  the  Analyst. 
Note  (7)  in  a  recent  paper  by  Dr.  Johnstone. 

Sib, — I  have  neither  the  time  or  inclination  to  commence  a  controversy  in  the  pages  of  the  AkaltbT 
with  such  a  young  and  inexperienced  hand  as  Mr.  Richmond,  more  than  to  state  that  the  three  samples  of 
butter  were,  without  doubt,  genuine,  and  through  your  kindness  they  ^ve  already  been  **  recorded' 
in  the  Analyst.  I  also  most  emphatically  deny  ever  having  informed  your  self-ofdnionative  ood* 
tributor,  who  is  strong  in  the  infallibility  of  his  own  judgment,  that  I  titrated  the  insoluble  add  i  in  ao 
aqueous  solution,  and  I  can  assure  him  that  diasociation  did  not  take  place  in  the  soap  solatifloi 
titrated  by  me.  Years  faithfoUy, 

Crieff,  WiLLLUi  JomnenKHn 

23xd  August,  I8S9. 
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By  GnABLBs  L.  Parsons. 

I'auM  have  been,  within  the  last  few  years,  bo  many  improvements  in  breeds  of  cattle  and 

J  ihe  production  oF  milk,  butter,  &nd  cheese,  that  do  creamery-man,  dairyniBD,  or  farmer 

Lu  ignore  tbem  and  etill  bold  bis  own  against  the  iocreaung  competition  of  the  day. 

.!;«eda  of  cattle  and  individaal  cows  must  be  kept  which  pay  for  the  food  they  consume 

y  their  milk,  or  they  must  be  turned  into  beef.     Butter  must  he  made  which  cornea  up 

'.';  the  Standard  in  davour,  colour,  and  grain.     I^Iilk  must  be  sold  which  meets  the  re- 

i^uiramantB  of  the  law,  where  it  is  to  be  consumed  ha  Bucb,  and  where  it  ia  to  be  used  in 

making  butter,  quality  as  well  as  quantity  will  soon  determine  the  value.     But,  one 

may  ask,  on  what  basia  shall  one  cow  be  kept  and  another  rejected,  or  milk  be  bought 

and  sold  T     The  question  has  been  many  times  answered.     Quantity  was  formerly  the 

bans,  but  now  the  amount  of  butter-fat  which  the  milk  contains  must  have  equal  con- 

■idarfttJOD.    The  quantity  is  easily  determined  by  meaBuree  or  scales,  but  to  determine 

tlie  Eat  baa  been  quite  another  matter. 

Kv«ry  butter-maker,  in  order  to  compete  with  others,  must  soon  know  the  amount 
ol  fat  in  tbe  original  milk,  the  amount  be  has  obtained  in  his  cream,  and  the  amount 
lost  in  the  skimmed  milk  and  buttermilk.  There  has  long  been  an  increasing  demand 
for  KMUft  quick,  simple,    cheap,  and  accurate  method  which  is  applicable  to  all  four. 
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tnttor-inakMV  have  be«Q  satisfied  with  geaer&l  deductions  from  analTSM  at  Bome  diBtAnt 
Uboratory,   but    now,    from  the  demonBtrated  diSerences  of  the  eSect  of  indindokli, 
3ed,  food,  and  temperature  upon  the  churnability  of  oream,  they  must  be  made  oftan, 
pftsd  at  home. 

Different  herds  vary  greatly  in  the  quality  of  milk  wbioh  they  produce.  This  u 
shown  plainly  by  the  results  of  analyses  given  tn  the  second  annual  report  of  the  New 
York  Dairy  Commission.  The  average  milk  of  seventy  dairies  there  reported  vaiwd 
between  3'08  per  cent,  and  6'GO  per  cent,  of  butter-fat.  Itis  manifestly  unfair  to  every 
creamery  and  progressive  farmer  that  the  same  price  should  be  paid  for  milk  containing 
three  per  cent,  of  fat  as  for  milk  containing  double  that  quantity. 

Many   methods  have  been  devised  to  be  used  for  "  testing  milk."     Feser's  lacto- 

HfeCDpe,  the  lactobutyrometer,  the  creamometer,  the  oil-teat  churn,  Heeren's  milk-t«ter, 

fthe  methods  of  Vogel,  Soxhiet,  and  Short,  and  the  lactocrite  have  all  been  propoeed  for 

general  use  and  have  met  with  varied  success.  Of  tbese,  the  methods  of  Soxhiet  and  Short, 

and  the  lactocrite,  are  unJoubtoJIy  the  beat.    Tlie  ex])ense  of  the  lactocrite,  and  the 

ether  required  by  the  method  of  Soxhiet,  however,  shut  them  out  from  many  creameriw 

md  dairies.     Short's  method  requires  no  great  expense,  but  while  it  gives  good  reeultc 

1  whole  milk,  in  the  words  of  its  author,  it  does  nob  give  "  accurate  results  with  milk 

['oontaining  under  '50  per  cent,  of  fat."     This,  of  course,  shiits  out  the  analysis  of  most 

skimmed  milk  and  some  buttermilks.     If  a  butter-maker  is  to  balance  accouuta,  tlu 

fat  lost  in  the  skimmed  milk  and  buttermilk  mui^t  be  taken  into  consideration,  aa  well  at 

I       the  fat  in  the  milk  and  cream. 

tl  liave  for  some  time  past  been  experimenting  for  the  purpose  of  obtaining  a  simple 
id  cheap  method,  applicable  to  all  grades  of  milk  and  cream,  which  would  give  good 
wulta  in  the  hands  of  any  dairyman.  The  following  is  the  method  obtained, 
lientifiu  terms  have  been  uaed  where  they  could  possibly  be  avoided  :^ 
I.  (a)  Three  pipettes.  No.  1,  to  hold  100  cubic  centimeters;  No.  S,  tol 
0  cubic  centimeters ;  No,  3,  to  hold  25  cubic  centimeters,  and  having  the  lower  1 
at  least  nine  inches  long.  (Ii)  A  measuring-cylinder  holding,  when  full, 
centimeters,  (c)  A  measuring- tube  nine  inches  long  and  of  such  an  internal  d 
that  the  distance  on  the  scale  from  zero  to  five  shall  be  between  sevi 
eight  inches.  These  tubes  are  accui'ately  calibrated,  and  are  marked  on  the  o 
The  numbers  1,  2,  3,  4,  and  5  on  the  acale  represent  so  many  whole  c 
The  distance  between  0  and  1,  1  and  2,  etc.,  is  divided  by  twenty  lines,  the  d 
between  two  of  these  subdivisions  representing  '05  of  a  cubic  centimeter. 

One  or  more  long,  slender  bottles  made  of  transparent  glass,  eleven  inofaecS 
'uid  one  and  one-half  inches  in  diameter,  which  hold  about  260  oubio  centimeters.  ' 
neck  should  fit  a  No.  2  rubber  cork. 

:i.  One  or  more  flasks  of  about  70  cubic  centimeters'  capacity,  with  the  neck  oi 
obliquely,  and  of  a  size  and  length  to  go  into  the  top  of  the  measuring-tube. 

i.  A  drying-oven,  eight  inches  wide,  twelve  deep,  and  fourteen  high,  whi 
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^■omeUr,  shelf  for  holding  fia^ks  and  measuring-tubes,  and  a  siDgle-bumer  keroseH 
K  beneath  for  beating.  ■ 

■  aOLDTIONS   REQUIRED.  1 

Vl.  QasoUne,  practically  free  from  anything   in   solution.    This   gasoline  ia  that 

Huily  used  in  gaa  machines.    It  ia  sold  in  three  grades  (86*,  88",  and  00°),  either 

^Kch  will  do.     It  begins  to  toil  at  about  80"  F.  and  generally  the  last  portions  boil 

H  140"  F.     (The  substance  used  in  street  lampti  generaUy  called  gasoline  ia  not  such, 

Kapfatha,  and  will  not  do.) 

Bs.  Caustic  soda  solution.    This  is  made  by  dissolving  in  an  il'On  vessel  one  pound  of 

Hberdftl  caustic  soda  In  tmo  pounds  of  water. 

Hs.  Strong  alcohol  (05  per  cent.),  in  which  one  ounce  of  Castile  eonp  to  the  gallon 

Been  dissolved.     To  dissolve  easily  the  soap  should  be  scraped  fine. 

B4.  A  little  strong  acetic  acid. 

H  DIBECTI0\'S    FQIt    AKALVSIS. 

HlFQI  the  largest  pipette  to  the  mark  with  the  well-mixed  milk,  and  run  into  one 
HttUlea.  Add  to  it  the  measuring-cylinder  full  of  caustic  soda  solution  and  half  full 
^Bobol  Boap  solution.  Then  add  pipette  No.  2  full  to  the  mark  of  gasoline.  Cork 
^■ottls.  Hhftke  bard  for  a  few  second^!,  and  again  five  or  six  times,  at  about  etjual 
^BfmU,  in  the  ne;^  half  hour.  After  tho  last  shaking  let  the  bottles  stand  a  few 
^Bw  to  see  if  the  gasoline  will  not  rL^e  to  the  top.  If  it  does  not,  add  the  meaaur- 
HvUnder  half  Cull  of  alcohol  solution  again,  and  as  soon  an  bubbles  cease  to  rise,  turn 
^■attles  slowly  upside-down  and  back  again.  This  may  be  repeated  until  four  portions 
^■Dhol  have  been  added,  or  separation  talces  pluce  sutUdentty  to  draw  out  the  required 
^Kty  of  the  upper  liquid.  The  bottles  should  be  turned  slowly  in  order  not  to 
K  any  of  the  gasoline  solution  which  has  separated.  This  separation  generally 
Hotter  the  ftr?t  addition  of  the  alcohol  solution. 

BAa  soon  aa  the  upper  solution  is  perfectly  clear,  fill  the  smallest  pipette  to  the 
Btt>  taking  great  care  that  none  of  the  lower  solution  enters.  From  the  pipette  let 
^■tlntion  run  into  one  of  the  llasks  and  evaporate  the>  gasoline.  Add  two  drops  of 
^Badd  to  the  Fat  which  is  left  behind.  Placa  the  flask  in  the  oven  and  dry  it  at 
Hto  iSb"  F.  for  one  hour  and  a-half.  Now  turn  the  fat  slowly  into  one  of  the 
^pmng-tabes  previously  placed  in  the  oven.  Lst  the  flask  drip  for  ten  minutes 
uJe  ibe  oven  is  at  the  same  temperature.  Remove  the  lost  drop  by  drawing  the  neck 
■  be  fiaiik  acmsa  the  neck  of  the  tube.  Ooal  the  racaau ring-tube  until  the  first  appear- 
•.jt  at  the  fat  solidifying,  hold  clasped  in  the  hand  a  moment,  and  then  read  ofiT  the 
tho  scale  which  corresponds  with  the  upper  surface  of  the  fat.  From  tho 
nytug  table  ascertain  the  per  cent,  of  fat  which  corresponds  to  this  number. 
lennJ  analyEes  c&n  be  carried  on  at  once,  all  flasks,  bottles,  and  tubes  being  care- 
p^DumlMred. 

SKIilUED    Mll.K    AND    BL" 

1  milk  and  buttermilk  are  treated  nearly  the  same  as  whole  milk, 
n  eitliflr,  it  less  than  1  per  cent.,  need   be   dried  only  three  quarters  of  an  hi 
•  **■■»  1  per  cent,  it  should  be  treated  as  a  whole  milk.     It  is  easy  after  analya- 

BLjuilka  to  jud^  approximately  from  the  amoaot  of  dried  fat  in  the  small 
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flasks  whether  it  is  above  or  below  this  per  cent.  If  the  milk  is  thought  to  be  below 
1  per  cent.,  it  should  be  measured  in  a  tube  which  is^ilready  at  least  half  fall  of  dried 
fat.  The  reading  on  the  hcale  for  the  fat  already  in  the  tube  should  be  taken,  and  the 
reading  after  the  addition  of  the  fat  from  the  flask.  The  difference  between  the  two 
gives,  of  course,  the  reading  for  the  skimmed  milk  or  buttermilk. 

CREAM. 

The  sample  should  be  carefully  mixed,  and  free  from  air  bubbles.  Fill  the  largest 
pipette  to  the  mark  and  let  it  run  out  into  some  suitable  vessel.  After  blowing  out  the 
last  drops,  fill  the  same  pipette  with  water  and  mix  this  well  with  the  cream  already 
measured.  With  this  mixture  fill  pipette  No.  2  to  the  mark,  run  it  into  one  of  the 
bottles,  and  proceed  as  for  whole  milk.  The  fat  from  very  rich  cream  should  be  dried 
for  two  hours.  It  is  always  best  to  carry  on  two  analyses  of  milk  or  cream,  whatever 
method  is  used,  the  one  to  check  the  other.  Besults  cannot  be  expected  to  agree  as 
closely  on  cream  as  on  milk,  for  the  amount  used  is  only  one-fourth  a<°  great ;  nor  is  the 
accuracy,  necessary  in  the  one  case,  required  for  practical  work  in  the  other. 

DETAILS. 

Sampling, — ^Tbe  milk  or  cream  should  be  well  mixed  and  free  from  air  bubbles. 
Fill  the  pipette  a  little  above  the  mark  on  the  neck  by  suction  with  the  mouth,  and 
quickly  place  a  finger  (dry)  over  the  top.  Then,  by  gradually  letting  in  air,  allow  the 
milk  to  run  out  slowly  until  it  just  reaches  the  mark.  All  solutions  measured  with  % 
pipette  should  be  measured  in  this  manner.  These  measurements  should  be  made 
accurately,  especially  the  measurement  of  the  gasoline  solutions.  Always  allow  the 
pipettes  to  drip  a  moment,  and  blow  out  the  last  drops.  In  analysing  milk  in 
creameries  where  the  milk  is  tested  only  at  intervals,  the  samples  should  be  as  nearly 
as  possible  an  average  one.     To  this  end,  mix  the  night's  and  morning's  milk. 

Treatment  of  the  Gasoline  Solution.^^Do  not  try  to  hurry  the  separation,  as  too 
much  alcohol  soap  solution  is  worse  than  too  little.  The  separation  of  whole  milk  or 
cream  generally  takes  place  within  ten  minutes.  Skimmed  milk  and  buttermilk  occa- 
sionally require  a  longer  time,  but  will  always  separate.  Sour  buttermilk  does  not 
separate  as  easily  as  fresh,  and  sometimes  has  to  stand  over  night.  If  in  filling  pipette 
No.  3  any  of  the  lower  solution  enters,  the  whole  must  be  run  back  into  the  bottle  and 
allowed  to  settle  agsdn.  This  need  never  occur  if  care  is  taken  to  draw  up  the  solution 
slowly  and  not  by  jerks.  Before  using  the  small  flasks  for  the  first  time,  each  ope 
should  have  a  little  pure  fat  put  in  and  melted.  This  should  be  allowed  to  drip  out 
under  the  same  conditions  as  in  actual  analysis.  (Butter  which  has  been  melted  and  the 
salt  and  curd  allowed  to  settle  out,  or  the  fat  obtained  in  analysis,  is  best  for  this 
purpose.)  A  film  of  fat  is  thus  left  behind,  which  compensates  for  the  fat  left  behind 
in  analysis.  This  film  is  always  approximately  the  same,  as  in  evaporating  the  gasoline 
it  is  each  time  washed  down  by  the  gasoline  condensing  on  the  sides  of  the  flask,  and 
is  again  left  when  the  fat  is  turned  into  the  measuring-tube. 

Evaporating  Gasoline. — Gasoline  tak^s  fire  very  easily,  and  should  not  be  evapo- 
rated within  several  feet  of  a  flame,  unless  protected.  It  boils  much  below  the  boiling 
point  of  water.  The  best  way  for  general  use  is  to  heat  a  pan  or  pail  of  water  to 
boiling,  and  then  carry  it  some  distance  from  the  fire.    Now  take  the  little  flask  con- 


THE  ANALYST. 


185 


;  the  gasoline  aod  fat  in  the  hund  and  hold  it  on  the  hot  water.  The  gasoline 
nmediatety  begin  to  boil,  and  in  a  short  time  will  mcstl;?  pass  off  into  the  air, 
g  the  fat  and  a  little  gasoline  behind.  Care  must  be  taken  that  tbe  gasoline  doee 
al  over,  tor  in  that  case  some  of  the  fat  would  be  lost.  If  it  shows  any  tendency 
thie,  lift  the  flask  from  the  hot  water  a  moment,  and  the  boiling  will  atop.  The 
■  should  not  be  allowed  to  cool  too  much  before  evaporating.  The  boiling  gasoline 
tot  burn  the  hand,  as  it  boih  at  too  low  a  temperature.  The  acetic  acid  is  added 
i  the  fat  becoming  gelatinous,  as  it  frequently  does  without  it.  la  creameries 
B  steam  is  always  to  be  had,  a  large  number  may  be  evaporated  at  once.  Bore  some 
in  tie    top    of    a  small    closed    box ;    these    should  be  about    the    size  of    the 

I  of  the  tiasks.  Place  the  llaska  containing  the  gasoline  and  fat  on  top  of 
boles,  and  pass  st«am  very  slowly  into  the  box  through  a  rubber  pipe.  This  is  by 
6  eawesl  way,  and  requires  only  about  five  minutes  for  any  number  desired.  The 
f  st«am  must  be  under  control,  so  that  it  may  be  stopped  at  any  moment  should 
tsolin«  boil  so  fast  as  to  be  in  danger  of  boiling  over.  Only  a  very  little  steam 
oirod. 

Drying  the  Fat. — The  flasks  containing  the  fat  are  placed  on  the  shelf  in  the  oven, 
mometer  bulb  should  be  on  a  level  with  the  flisks.  The  oven  is  kept  between 
nd  255  degrees  Fahrenheit,  and  the  tlaska  are  dried  at  this  temperature  for  the 
If  for  more  than  tiva  minutes  the  temperature  should  fall  below  '215,  the 
abould  be  allowed  to  stay  enough  longer  to  make  up  for  time  thus  lost.  The 
^tould  drip  into  the  measuring- tubes  full  ten  minutes,  with  the  temperature  at 
Kjnired  height. 

Utadirvj  thi^  Me.'ignrinfj-TuhM.^Xlt&T  the  fat  is  ready  to  measure,  the  tube  is  cooled 
ia  the  air,  or,  by  taking  care  that  none  enters  the  tube,  with  water.  As  soon 
(  fat  begins  to  grow  opaque  through  soli diii cation,  the  part  of  the  tube  containing 
held  clasped  in  tbe  hand  a  moment  until  it  clears  up,  when  the  reading  is  taken, 
L  corresponds  with  the  upper  slightly  curved  surface  of  tbe  fat.     Considering  I  on 

le  u  111",  2  as  200,  3  as  300,  etc ,  each  sub-division  equals  five.     This  is  perhftpa 

t  way  to  read  the  scale,  as  decimals  are  avoided. 
tUaninif  t/f  Ajiparatna. — Always  rinse  out  pipette  No.  1  with  water,  and  pipette 

with  gasoline,  when  through  using  them.  To  clean  pipettes,  thoroughly  fill  them 
ome  of  the  caustic  soda  solution,  taking  care  that  none  of  it  gets  in  the  mouth, 
t  them  stand  some  time.  Then  turn  it  back  and  rinse  well  with  water.  Pipettes 
I  and  3  should  be  dried  before  again  using  for  gasoline.  Tbe  flasks  should  be 
1  in  the  same  way  whenever  necessary.      It  must  be  remembered,  however,  that 

of  fat  is  intended  to  remain  on  the  inside,  and  as  long  as  nothing  but  fat  is 

;,  cleaning  is  unnecessary.     The  tubes  are  cleaned  carefully  after  each  analysis  by 

ig  them,  turning  out  the  fat,  and  rinsing  each  one  twice  with  gasoline  while  still 
Dry  before  using. 
Pn»^  tA«  TahUs.—Fiad  the  first  two  figures  of  the  reading  obtained  from  the  scale 
I  left  hand  column  headed  c.  c.  Then  pass  horizontally  towards  the  right  to  the 
1  «duch  baa  the  third  figure  of  the  reading  for  its  heading,  and  the  per  cent,  i 
jm^tooding  to  the  reading  of  the  scale  is  found. 
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L-BBAU,  16  PEU  CBNT.  TO  48'60  PEE  CBHT.                                                       V 

0 

1 

8 

a 

i 

6 

« 

7 

8 

m 

1601 

15'0D 

15-18 

15-27 

15-35 

15-43 

16-52 

15-60 

15-69 

15-7H 

16-86 

15-94 

16-03 

16-11 

16-30 

16-29 

16'3T 

16-46 

16-55 

16-6^1 

16-73 

16'H1 

16-90 

16-99 

17-08 

17-16 

17-25 

17-34 

17-43 

17'69^| 

17-60 

1769 

17-78 

17-87 

17-95 

18-04 

18-13 

18-22 

18-31 

18-40^1 

18-48 

]f?'57 

is-ce 

18-75 

18-84 

18-93 

19  01 

19-10 

19-19 

19-2^1 

19-37 

19-4e 

19-55 

19-64 

19-73 

19-83 

19-91 

20-00 

20-09 

20-1^1 

20-26 

20-35 

20-45 

20-54 

20-63 

20-73 

30-81 

30-90 

20-99 

21-03fl^ 

21-17 

21-26 

21-36 

21-45 

21-54 

21-63 

21-72 

21-81 

21-90 

23-00      II 

22-09 

22*18 

22-27 

22-36 

22-45 

22-54 

22-64 

22-73 

22-82 

22-92 

23-01 

23-10 

23-20 

23-29 

23-38 

33-47 

23-56 

23-66 

23-75 

23-85 

33-94 

24-03 

24-13 

24-22 

24-31 

24-41 

24-50 

24-60 

24-69 

24-79 

24-88 

24  98 

25-07 

25-17 

25-26 

25-35 

25-45 

25-54 

25-64 

25-73 

25-83 

25-92 

26-01 

26-10 

26-20 

26-29 

26-39 

26-49 

2659 

26-68 

26-77 

26-87 

3697 

27-07 

27-17 

27-26 

27-36 

27-46 

27-55 

27-65 

27-74 

37-84 

27-94 

38-04 

28-13 

28-33 

28-33 

28-42 

28-52 

28-62 

28-72 

28-81 

2891 

29-00 

29-10 

29-20 

29-30 

29-40 

29-50 

29-60  H 

28-70 

29-SO 

29-90 

30-00 

3010 

30-19 

30-29 

30-39 

30-49 

30<69fl 

30-69 

3079 

30-89 

30-99 

31-09 

31-19 

31-29 

31-39 

31-49 

31-69^1 

31-69 

31-79 

31-89 

31-99 

3210 

32-20 

32-30 

32-40 

32-50 

33-60^1 

S2-71 

32-81 

32-91 

33'01 

33-11 

33-21 

33-31 

33-41 

33-51 

33'6lfl 

S3'72 

33-82 

33-93 

34-03 

34-13 

34-24 

34-35 

34-45 

34-55 

34-65^1 

34-76 

34-85 

34-96 

35-06 

36-16 

35-27 

35-38 

36  48 

35-59 

35-69  ^ 

36-80 

35-91 

36-01      35-n 

36-21 

36-31 

36-41 

36-52 

36-63 

36-73 

36-83 

3t>-94 

37-04 

37-15 

37-25 

37-36 

37-47 

37-67 

37-68 

37-78 

37-89 

3800 

38-10 

38-21 

38-31 

38-42 

38'53 

38-64 

38-74 

38-86 

38-96 

39-07 

39-18 

39-28 

39-3» 

39-60 

39-61 

39-71 

39-82 

39-93 

40-04 

40-16 

40-26 

40-37 

40-48 

40-59 

40-70 

40-81 

40-92 

41-03       II 

4114 

41-25 

41-36 

41-47 

41-58 

41-69 

41-80 

41-91 

42-02 

42-lS^I 

42-24 

42-35 

42-46 

42-57 

42-66 

43-79 

42-90 

4301 

43-13 

43-23S 

43-34 

43-46 

43-57 

43-68 

43-79 

43-90 

44-02 

44-13 

44-25 

44'36S 

44-47 

44-59 

44-70 

44-82 

44-93 

4504 

45-15 

45-37 

45-38 

45-59  fl 

46-60 

> 

I 

^^^^^^^ 
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A  SCHEME  FOR  THE  SEPARATION  AND  DETECTION  OF  Al,  Cb,  Fb,  Co, 
Ni,  Mn,  Zn,  Ba,  Ca,  Sb,  Mg,  IN  THE  PRESENCE  OF  PHOSPHORIC, 
ARSENIC,  OXALIC,  BORIC,  SILICIC,  HYDROFLUORIC,  ACETIC,  TAR- 
TARIC  ACIDS  AND  ORGANIC  MATTER. 

By  J.  S.  C.  Wells,  Ph.D.,  and  H.  T.  Vultb,  Ph.D.* 

It  is  a  well-known  fact  that  the  usual  separation  with  ammonium  hydrate,  chloride  and 
sulphide  fail  in  the  presence  of  any  of  the  above-mentioned  adds.  The  various  methods 
in  use  are  long,  and  in  most  cases  inaccurate.  In  presenting  the  following,  we  have 
tried  to  cover  every  point  of  importance,  and  wherever  possible  have  used  quantatitive 
methods  for  the  sake  of  accuracy. 

The  scheme  has  been  given  a  careful  trial,  and  seems  to  meet  all  requirements. 

If  a  solution  containing  the  before-mentioned  adds  and  bases  is  made  alkaline  with 
ammonium  hydrate,  the  following  is  likely  to  occur : — 

H.PO*     ppts.      Al      Cr     Fe(ic)       Co       Ni       Mn       Zn       Ba       Sr       Ca      Mg 

H,B0, 

HjSiO, 

^  ^  If  19  19  91  II  )»  9}  >l  >»  99  >»  n 

HjCaO*        „  chiefly  „  „         „  „ 

H,A804      99  Fe(ic)  and  Mg 

HC  H  b  ^  ^  prevent  precipitation  of  Al,  Cr,  Fe,  if  boiling  and  neutral,  'KVfifii 

0ri»nic  Matte       C  ^^'^^^  down  Al,  Cr  and  Fe  as  Bade  Acetates. 

To  test  for  the  presence  of  these  compounds  three  small  portions  of  the  main  sola- 
tion  are  taken  as  follows : — 

Fart  I.  Add  HNO,  and  (NH^),  Mo  O4  a  yellow  cryst.  ppt.  indicates  phosphates,  if 
heated  gently  a  yellow  colour  or  ppt.  indicates  silicates  and  arsenates. 

Part  II.  Add  HsC^H^Oq  and  NH^O  H  in  excess  a  gelatinous  ppt.  indicates  phos- 
phates, borates,  etc. 

Part  III.  Add  cone.  HjSOi,  ^^^  evaporate  to  dryness ;  a  carbonaceous  reddue  in- 
dicates organic  adds  or  matter. 

All  the  adds  mentioned,  except  phosphoric,  boric  and  arsenic,  may  be  removed  by 
evaporation  with  HNOs  and  ignition.  Borates  are  soluble  in  a  condderable  excess  of 
ammonium  chloride,  and  give  no  trouble. 

Arsenates  are  removed  by  reduction  with  SO^  and  predpitation  as  Ap2Ss  by  HjS. 
This  should  be  done  before  adding  HNO^. 

After  making  these  tests,  return  to  main  solution. 

Boil  out  HgS.  Add  a  few  drops  HNOj  (Note  1).  If  H5C2O4  or  organic  matter  is 
present  evaporate  to  dryness  and  ignite  gently.  If  not,  evaporate,  but  do  not  ignite* 
Treat  reddue  with  HCl  (cone),  dilute  with  HjO  and  boil ;  it  dissolves  wholly  or  leaves 
a  white  reddue  of  SiO,.  Filter.  To  filtrate  add  NH.Cl  and  NH^H  in  slight  excess, 
heat  gently  and  filter  quickly,  wash  ppt.  A  with  hot  wa^r.  To  filtrate  add  (NH4)i^ 
slight  xs  heat,  filter  and  wash  ppt.  B.  Examine  filtrate  for  the  alkalies  and  alkahs® 
earths.  Transfer  ppts.  A  and  B  to  a  porcelain  dish  and  digest  with  a  little  (Nfii)]  °* 
(Note  2),  filter  and  wash  with  H,0  and  {li^B.^)^  S. 

*  School  0/ Mines  Quarterly,  X,  3. 
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RMidue  A],(OH),  Or,(OH),    FeS.    AI,(PO.),    Cr,(PO.),    Ba.(PO.),  Sr,(PO.), 

PO, 

Cfl,(PO.),  NH.  Mg(PO.),  MnS,  ZnS,  CoS.  NiS.S. 

3 

Freat  with  cold  very  dilute  HCl  ap.  gr.  105,  filter  and  waah. 

ft«iddue 

Piltmte 

Ni8+CoS  +  S 

Uontains  Fe,  Al,   Cr,  Zn  -(-  Mn  as  chlorides,  and  AI,  Cr,  Ba, 

rest  ft  portion 

Sr,  Ca,  Mg  as  Phosphate?. 

n  Borax  fiMd 

Uoil  out  H,8,  dilute  and  make  alkaline  with  Na^Co,.  add 

Blue  =  Co 

Bromine  water  and  boil  until  Cr  is  all  oxidised  and  Br. 

Brown  =  Ni 

removed.     Filter. 

If  blue,  dits. 
a  CI  evap.  to  ex- 

pel Xi  adds  and 

Filtrate 

Ppt.  A1,(0H),  AI,(PO.),  Fe,(OH),  Fe,(PO.),  Ba,  Sr, 

CI,dU.+H,0 

NajCrO, 

C-i,    Mg  Pho8.    Zn-i-Mn    Basic    Carba.     Diss,  in 

newly  neutralise 

iddify 

east    poaaible    quantity    of    dil.    HCl    and     add 

+  KOHadd 

«dth 

Fe,C)j  until   a  few  drops  of    the  sol.  give  a  yel- 

KCY until  ppt. 

HA. 

low  or  red  ppt.  with  NH.OU.     (Note  4.)     Nearly 

'ormed  is  dis".. 

rest  for 

neutralise   with   Na.COj,    dilute  and    add    xe    rf. 

boil  for  4  or  5 

Cr  with 

NaA.      Boil     and  filter   hot.      Wash    ppt.    with 

minntee,  cool, 

BiCI, 

boiling  HA 

uld  large  xj 
KOH+Br 

.ellow 

ppt. 

wAter 

ft  black  ppt. 

'&.OrO, 

Ppt. 

Fe  and  Al  as  Phos- 

Filtrate  II. 

Zn  Mn    Ba   8r   Ca    Mg  aa 

Ni^OH),  waah 
•ild  very  dilute 
NH.OH  to  re. 

(Note  3.) 

phatea  and  B*sic  Ace- 

acetates or  chlorides 

tates  add    KOH  iiud 

add  NH.Cl  NH,OH  + 

boil. 

(NH.),  S.  Filter  and  wash. 

move  last   trau 

of  Co  test  in  Bo- 
rax bond. 
Brown  Bead  N 

Ppt. 

Filt. 

Ppt. 

Filtrate  Ba, 

Fe.(OHi. 

Add  HCl 

ZnS-H 

Oa,  Sr,  Mg 

Fe,(PO.), 

CO  add  re- 
action and 
then  make 

MnS. 

acetates  or 
chlorides. 
Examine  in 

^^^L 

alk.  with 

usual    manner. 

^^1 

1 

(NH.),CO, 
white  ppt. 

^^^1 

■ 

1 

^j(OH). 

Treat  with  IlA. 

1 

A!,{PO.),. 

^^H 

■ 

Res 

Solution 

^^1 

■ 

ZuS 

MilA,  add 

^^^1 

■ 

Treat  on 

KOn  white  ppt. 

^^^1 

■ 

Liharcoal 

turning   brown 

^^^1 

■ 

with 

in  the  air,  fuse 

^^H 

■ 

Co(NO.), 

with  Na.Coj. 

■ 

green 

Creen  roa» 

1 

' 

taaesZtt. 

N»,MnO.  indi- 
:atefiMa 

* 
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NOTES. 

I.  HNO,  is  added  to  oxidize  Fe  and  destroy  Hfifi^,  organic  acids  and  matter. 

II.  NH4OH  ppts.  Fe,  Al,  Or  as  hydrates  and  phosphates,  and  the  other  metals  of 
the  group  as  phosphates,  if  they  are  in  combination  with  that  add,  it  also  ppts.  all  of  the 
phosphates  of  the  alkaline  earths  that  may  be  present. 

Fpt.  A  is  treated  with  (NH4)2  S  to  convert  the  phosphates  (except  those  of  Al,  Gr, 
Ba,  Sr,  Ca  and  Mg)  into  sulphides,  the  H3PO4  is  taken  up  by  the  NH4OH  in  a  soluble 
form  and  filtered  off,  thereby  making  a  partial  separation  of  the  phosphoric  acid. 

III.  A  pink  or  green  colouration  may  be  caused  by  the  oxidation  of  Mn  to  perman- 
ganate or  manganate,  neither  interferes  with  the  BaCl,  test. 

lY.  Ferric  salt  is  added  to  carry  down  the  phosphoric  acid,  as  Fe^  (PO^)!,  white 
solution  must  be  alkaline  with  NH4OH,  when  all  the  H3PO4  is  pptd.  the  NH4OH  brings 
down  the  yellow  or  brown  ¥6^(011%, 

Y.  Instead  of  scheme  as  above  the  following  may  be  used : — 
Filt.  containing  Mn,  Zn,  Ba,  Sr,  Ca,  Mg  as  acetates  or  chlorides  add  Br  and  boil  as 
long  as  a  black  ppt.  is  formed  and  colour  of  Br  remains ;  filter. 
Filt.  Zn,  Ba,  Sr,  Ca,  Mg  acetates  or  chlorides. 
Warm,  pass  a  rapid  current  of  ETsS,  filter. 


Ppt. 
MnOjHaO 
test  in 
Na,CO, 
bead. 


ZnS 

white,  if 
dark  coloiired 
test  on  char- 
coal with 
Co(N03),. 


Filt. 


Boil  out  H3S,  and  proceed  as  usual. 


ON  THE  DENSITIES   AND   REFRACTIYE   INDICES   OF  CERTAIN  OILS. 

By  J.  H.  Long. 
{Continv>ed  from  page  178.) 

Mustard  Oil. 

The  oil  of  black  mustard  may  be  classed  among  the  cheaper  oils,  and  when  properly 
refined  has  numerous  uses.  I  have  examined  two  samples  of  known  purity,  and  a 
third  prepared  from  one  of  these  by  partial  saponification.  The  first  two  had  been  well 
refined,  and  were  almost  entirely  free  from  the  odour  of  the  volatile  oil. 

No.  2.     A  sample  obtained  in  Chicago. 


T. 

D. 

T. 

N. 

4-0° 

•9222 

14-6^ 

1-4769 

19-1 

•9122 

17-5 

1-4761 

34-0 

•9026 

20-5 

1^4739 

48-6 

•8932 

22-5 

1^4732 

24-5 

1-4724 

28-9 

1  ^4706 

35^0 

1^4683 

. 

40^0 

1-4663 

No.  15.     Oil  refined  from  the  above  by 

treatment  with 

a  1  per  cent,  solution  of 

potassium  hydrate. 

T. 

D. 

T. 

N. 

I'b"* 

•9251 

14^8^ 

P4771 

16-6 

•9149 

19-3 

1-4749 

33-6 

•9037 

21-3 

1-4739 

47-4 

•8946 

23-3 

1-4729 

25-8 

1^4720 

31-3 

r4700 

343 

1-4688 

37-3 

1-4677 
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No.  17.     A  Baniple  obtained  from  a  New  York  importer 

1 

T.                             D. 

T. 

H 

l-T"             -9239 

l.VS" 

1-4759                        ■ 

18-6               ■9l2e 

19-3 

■ 

30-0               -SOU 

213 

1-4736                        H 

46-8               -8948 

23 'S 

1-4726                        ^1 

27-3 

1-4712                        ^1 

31-8 

1-4694                        ^1 

36-8 

1-4674                        ^1 

39-3 

1-4665                        ^1 

Tho  temperature  coefidcients  are 

nearly  ae  observed  in  the  other  oils.                 ^^| 

P>,an>U  Oil. 

^1 

One  sample  of  oil,  partially  refined,  was  examined,  with  these  results.                ^| 

No.  19. 

■ 

T.                                D. 

T. 

I 

S^"             -9309 

IB-S" 

1'473C                          ■ 

17-9               -9186 

198 

1-4718                         H 

34  4               -9074 

23-3 

1-4704                         ^1 

47-7               -8984 

263 

1-4696                        H 

28-3 

1-46S4                        ■ 

34-3 

1-4661                         H 

39-2 

1-4641                           ^ 

While  the  change  in  the  density  is  comparatively  rapid 

between  the  lowest  tem- 

turee,  it  amounts  to  -00068  for  each  degree  between  the  m 

ean  temperatures,  that  is. 

rate  is  about  oa  before  given.     The  variation 

m  the  refractive  index  is  normal. 

Caator  Oil, 

The  following  results  were   obtained  by  e: 

a   sample  of  well-reGned 

prenedoiL 

No.  3. 

J 

T. 

i-O"             -9695 

I4-4'' 

■ 

7-1               -9675 

18-4 

I'tsoe                 H 

I8'0               -9602 

30-4 

11790                      ■ 

32-5                9505 

22-9 

■ 

46-8               -9410 

25-4 

1-4771                      ■ 

28-4 

1-4759                     ■ 

339 

1-1741                      ■ 

3T-3 

1-1728                      H 

Lard  (Ml. 

^ 

A  sample  of  pure  oil,  pressed  in 

Chicago,  was  examined,  and  gave  these  figures.  As 

Mne  thick  at  the  lowest  temperatuie,  the 

density  determination  at  that  point  is 

bly  Dot  cjuite  accurate. 

No.  13. 

m 

T.                            t>. 

T. 

^H 

1-8"               -9287 

20'3'' 

1-4685                         ^1 

15-5                 -9154 

243 

1-4669                        ^H 

32-5                 -9036 

37-3 

1-4667                         ■ 

48'B                -8926 

29-3 

1-4649                         ■ 

32-3 

1-4637                         H 

3G-3 

1-4622                         H 

39-2 

^H 
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In  order  to  compare  the  values  for  the  different  oils  with  each  other,  as  well  as 
with  similar  data  obtained  by  other  observers,  I  have  calculated  from  the  above  direct 
observations  the  numbers  in  the  tables  below.  In  most  cases  the  curve  representing 
the  variations  in  specific  gravity  is  nearly  a  straight  line,  and  without  introducing 
appreciable  error  it  can  be  taken  as  linear  between  the  intermediate  temperatures. 
Assuming  these  points  as  correctly  determined,  I  have  interpolated  values  from  18^  to 
25°  and  for  30°  and  35°. 

By  means  of  carefully  drawn  curves  I  have  interpolated,  from  the  direct  determi- 
nations of  N,  the  values  for  the  same  degrees  of  temperature.  The  numbers  thus 
obtained  are  undoubtedly  as  accurate  and  satisfactory  as  could  be  obtained  by  a  laborious 

method  of   calculation.     Finally,  I  have  calculated  the  '^  specific  refractive  energy/' 

I^ I 

— —-^    and  give  these  values  in  another  column. 

(To  be  continued,) 


REPORT  OF  RECENT  RESEARCEnSS  AND  IMPROVEMENTS  IN 

ANALYTICAL  PROCESSES. 
A  SouBCS  OF  Ebbob  in  the  Sepabation  of  a  Small  Quantity  of  Manganese 
FBOM  A  Labge  Amount  of  Lime  by  Ammonium  Sulphide.  By  L.  Blum.  {Zeits,  /. 
Anal.  Chem,  28,  454.) — In  the  precipitation  of  manganese  by  ammonium  sulphide, 
Fresenius  recommends  that  in  all  cases  at  least  twenty-four  hours,  and  in  the  presecoe 
of  very  small  quantities  of  manganese,  forty-eight  hours  should  elapse  before  filtration. 
The  author  finds  that  with  much  lime  and  little  manganese,  a  crystalline  precipitate 
of  calcium  thiosulphate  is  deposited ;  to  avoid  this  he  filters  off  at  once  after  a  good 
boiling  up.  H.  D.  R. 

TuE  Estimation  of  Niteic  Nitbogen  by  Kjeldahl's  MErnoD.  By  Db  Otto 
Foebsteb  {Zeits,  /.  And,  Chem,  28,  422). — By  the  application  of  phenol-sulphonic 
acid  to  the  estimation  of  nitrogen  by  Kjeldahl's  method  in  nitrates,  the  results  are 
obtained  slightly  low,  because  on  heating  some  of  the  nitric  acid  volatilises  without 
having  combined  with  the  phenol.  This  loss  may  be  prevented  by  the  use  of  a  second 
substance,  forming  a  less  volatile  combination  with  the  nitric  acid.  The  author  has 
made  many  experiments  with  a  phenol-sulphonic  acid  solution,  containing  varying 
quantities  of  phenol,  both  with  and  without  reducing  agent,  preferrably  sodium  thiosul* 
phate,  which  with  the  nitric  and  sulphuric  acids  forms  ''  Lead  Chamber  Crystals/' 
Another  source  of  error  is  due  to  the  use  of  india-rubber  connexions,  there  being  a  loss 
in  his  experiment  of  2  m.  grs.  of  nitrogen  for  each  gram,  of  nitre.  This  is  avoided  by  the 
use  of  an  apparatus  containing  the  standard  add,  consisting  of  5  bulbs  (described  and  figured 
in  Fresenius'  "  Quantitative  Analysis,"  6th  edition,  1.  224),  into  which  the  tube  from  the 
distillation  flask  is  directly  led.  With  this  apparatus,  and  by  the  use  of  a  phenol- 
sulphonic  acid  solution  containing  5-6  per  cent,  phenol,  of  which  30  c.c.  are  used  for 
each  grm.  of  nitre,  and  by  the  addition  of  about  1  grm.  sodium  thiosulphate,  the  author 
finds  results  with  potassium  nitrate  very  closely  agreeing  with  the  theory.      H.  D.  B. 
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TUE    ESTlltATION    OP   TBB    EXTRACT   IN    WiNK   BY   TIIE    ISDIttECT    MeTIIOD. 

t  {ZtiU.  f.  Aiwl.  Cliem.  28,  39f;), — A  commission  appointed  in  18T4  to  examine 
leUiods  of  Wine  Analysis,  ^'ive  tlie  following  inBtruction  for  taking  the  "  extract  "  : 
ex.  of  wine,  measured  n.t  15"  C.  are  evaporated  in  a  platinum  boatn  (80  m.ni. 
li  50  m.m.  high,  holding  75  c.c,  and  weighing  about  '20  grms.)  on  a  water 
and  the  reBidue  dried  for  two  and  a  half  hours  in  a  water  oven.  Of  Tvines  rich 
•ar  (i.e.,  containing  -.J  grm.  sugar  in  100  c.c.),  a  quantity  suitably  diluted  is  taken,  so 
from  1-1'D  grms.  are  left." 

Both  Schultze  {Zeiln.f.  Anal.  Chom.  Vi,  104)  and  Hager  {ibid.  17,  502)  give  tables 
calculation  of  the  extract  from  the  density  of  the  wine  from  which  the  alcohol 
boUed  ofT. 
The  author  has  compared  in  1 50  experiments  the  results  obtained  directly  with  those 
from  both  tables,  with  the  following  results  :—  ^H 

BDce  between  CQnibera  culcu-  ^^H 

Uted  Hid  thosu  funnd.  Nebulize.  Uugcr.  ^^| 

under  '2  per  cent.  in  132  experiments.  in       G  ezperimcnU.         ^| 


18 


115 


:0Te  gives  the  preference  to   Schultze's  tables ;  the  low  results  given  by  the 
of  Hager's  figures  being  due  to  the  fact  that  he  dried  the  malt  extract  (which  he 
the  preparation  of   the  solutions  from  which  his  tables  were  calculated)  at 

H.  D.  R. 


'Sea  EennATiox  op  Nithooes  by  Kjbldahl's  Mcthod.  By  F.  Mahtinotti 
t./.  Anal.  Chem.  28,  415). — Prom  comparative  analysea  with  manures,  the  author 
Indea  that  in  the  absence  of  nitrates  the  Ivjeldahl  method  is  preferrable  to  the  soda- 
nMthod.  He  considers  the  use  of  mercury,  and  in  many  cases  potassium  perman- 
(e,  unnecessary,  and  finds  that  in  their  absence  the  distillation  is  more  regular.  In 
presence  of  nitrates  he  does  not  recommend  the  use  of  the  Kjeldahl-Jodlbauer 
I,  Init  prefers  to  first  reduce  the  nitrate  by  beating  with  concentrated  hydro- 
add  and  ferrous  chloride.  H.  D.  li. 


'PnamcAtlON  of  Litmi-s,  By  Dk.  Orro  FoaitsTEit  (ZeiU./.  Anal,  Chem.  2?,  428). 
r.  Foerstor  recommends,  as  an  indicator  in  Kjeldahl's  method,  a  solution  of  9  grms. 
n  and  1  grm.  malachite  green  in  1  litre  of  alcohol.  Commei-cinl  litmus  is  extracted 
ordinary  alcohol  in  the  cold,  then  digested  with  water,  the  solution  filter^  and 
ont«d ;  the  residue  is  ngain  dissolved  in  water,  fiU«t'ed,  and  the  tiltrate  precipitated 
absolute  alcohol,  to  ^hich  some  acetic  acid  is  added.  The  precipitate  is  collected  on 
l«r   ftnd    washed  with  alcohol,  whereby  a  violet,  liuorcscent   colouring    matter  is 

;  the  renidue  is  again  dissolved  in  water  and  precipitated,  filtered,  and  washed 
Foro.  By  the  second  repetition  only  a  small  quantity  of  the  colouring  matter  is 
at«d.  The  precipitate  is  stirred  up  with  alcohol  to  remove  the  acetic  acid,  and  then 
dinolved  Id  water  and  the  solution  filtered.     The  colouring  matter  finally  pr»- 

witb  slighlly  ammooical  alcohol,  collected   on   a   filter,  washed   with  t 
And  dried,  is  used  to  make  up  the  solution.  II.  D. 
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Purity  op  Quinine  Sulphate.  J.  E.  De  Vby.  Nederl,  Tydschr  v.  Phoarmade^  etc 
— 1.  The  chromate  test ;  two  grammes  of  quinine  sulphate  are  dissolved  in  80  cc  of 
boiling  water  and  mized  with  a  solution  of  *55  grammes  of  potassic  chromate.  After 
the  liquid  has  cooled  down  until  15^C.,  the  liquid  is  filtered  off  from  the  precipitated 
quinine  chromate.  Solution  of  caustic  soda  is  now  added  until  the  liquid  is  distinetlj 
alkaline  to  phenol-phthalein  paper.  If  the  sample  is  practically  pure,  viz.,  contains 
no  more  than  *5  per  cent,  of  other  alkaloids,  the  liquid  will  remain  clear ;  but  if  large 
amounts  of  impurities  are  present,  the  liquid  will  get  more  or  less  turbid.  Although 
the  process  does  not  lay  claim  to  quomtitaMve  accuracy,  still,  with  a  little  practice,  a  fair 
idea  may  be  got  about  the  percentage  of  impurities.  The  quinine  may  be  readily  re- 
covered from  the  collected  chromate  by  dissolving  the  mass  in  boiling  water  and  precipi- 
tating with  soda  ley.  2.  The  optical  test ;  two  grammes  of  the  sample  are  dissolved 
in  80  c.c.  of  hot  water  and  mixed  with  a  hot  solution  of  two  grammes  of  Bochelle  salts. 
After  a  little  while,  the  tartrate  begins  to  crystallize  out.  After  standing  for  a  day,  the 
precipitate  is  filtered  off,  washed  and  air  dried.  The  molecular  rotation  of  the  tar- 
trate [Aj,]  0  of  a  sample  submitted  to  the  author  was  209*33,  showing  it  to  consist  of 
92*34  QT  and  7*56  O^T,  which,  calculated  on  origioal  sample,  corresponds  with  92*62 
quinine  sulphate  and  7*38  dnchonidine  ditto.  If,  as  sometimes  happens,  the  sample  has 
an  alkaline  reaction,  it  must  first  be  neutralised  with  dilute  sulphuric  acid ;  otherwise  a 
basic  tartrate  will  be  obtained,  which  gives  too  low  a  polarisation.  For  the  detection  of 
large  quantities  of  dnchonidine,  the  ether  test  answers  well  enough,  providing  the  ether 
is  absolutely  free  from  alcohol.  A  sample  from  a  well  known  French  firm  was  guaran- 
teed not  to  give  any  separation  on  agitating  with  alkali  and  ether.  The  author  really 
found  such  to  be  the  case  when  he  used  common  ether  containing  alcohol,  but  by  using 
pure  ether  the  impurity  was  at  once  detected.  L.  de  E^ 


New  Test  pob  Antiabinb.  Wbpebs  Bbttink.  Nederl,  Tydschr,  v.  Fharmaeie 
etc.,  April,  1889. — ^The  author  discovered  a  delicate  reaction  for  this  formidable  arrow 
poison.  If  1  c.c.  of  a  5  per  cent,  solution  of  sodium  carbonate  is  boiled  with  three  drops 
of  a  cold  saturated  solution  of  picric  add,  the  yellow  colour  does  not  perceptibly  change. 
If,  however,  as  little  as  '0001  gramme  of  antiarine  is  added,  the  colour  turns  orange- 
red.  The  colour  is  not  produced  by  such  glucosides  as  aesculine,  amygdaline,  phloro- 
glucine,  digitaline,  and  picrotoxine.  This  test,  in  conjunction  with  ph3rsiological  experi- 
ments, enables  us  to  recognise  the  poison.  A  few  milligrammes  of  antiarine,  when 
injected  in  the  blood,  will  kill  dogs  or  rabbits  in  a  few  seconds. 

L.   DE  K. 

Estimation  of  Canthabidin.  J.  B.  Nagelvoobt.  Nederl,  Tydschr,  v»  Fharmaeie 
etc.,  July,  1889. — ^The  best  method  as  yet  known,  originated  by  Greenish,  gives  certainly 
fair  results  in  experienced  hands,  but,  it  cannot  be  denied  it  is  a  most  troublesome  and 
costly  process.  For  instance,  10  grammes  of  the  cantharides  must  be  exhausted  with 
benzol  to  remove  the  fat,  and  frequently  as  much  as  200  c.c.  of  this  fluid  will  be  re- 
quired. The  exhausted  residue  must  be  digested  in  soda  ley,  and  then  dried,  when  it 
will  be  often  found  almost  impossible  to  powder.     The  cantharadin  is  dissolved  out  by 
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and  chloroform,  and  finally  purified  by  alcohoL  Now,  as  it  la  very  perceptibly 
B  in  benzol  and  in  alcohol,  the  volumes  of  these  fluids  must  be  carefully  noted  and 
Itions  must  be  applied,  so  that  eometimea  one  half  of  the  cantharidin  found  is  made 
■  allowances.     The  author  now  proposes  the  following  process  ;    10  grammes  of  the 

rides  are  moistened  with  a  10  percent,  aodaley,  and  put  in  a  warm  place  for  six 
The  mass  ia  now  acidified  with  hydrochloric  acid,  transferred  to  a  Soxhlet's  tube 
ally  eibauHted  by  means  of  chloroform  (about  50  cc).  After  evaporating  ofif  the 
rform,  the  residue  is  freed  from  fat  by  means  of  carlion  disulphide,  and  then  re- 
a  chloroform.     The  liquid  is  filtered  off  and  evaporated  to  dryness  at  TO'S"  C, 

the  cantharidia  may  be  weighed.  L.  de  K.  ^m 


REVIEWS. 

CtiKMtoAL  Amalybis  op   IitoN :  A  Complete  Account  of  all  the  Best  Kbowti 

Mbtboss  for  Tire  Analysis  of  Ikon,  Steel,  Fig-ikon,  Ikon  Ore,  Liuestone,  Slag, 

Sand,   Coal,   Coke,  and  Fubnacb  anu  Fboducbk  Gaseb.     By   Andrew 

lEB  B1.AIK.     Ifondon:  Whittaher  and  Co.,  White  Hart  Street,  Paternoster 

[uare. 


e  moss  of  matter  which  has  appeared  on  the  subject  of  the  analysis  of  iron 
[  the  various  materials  employed  in  its  manufacture,  or  produced  in  the  course 
of,  hfts  been  so  widely  distributed  through  all  sorts  of  periodicals,  that  a  good  oom- 
u  like  that  now  under  conEiderstioa  is  really  a  most  serviceable  book.  As  might 
been  expected  from  the  author's  antecedents— he  having  (after  gradnating  in  the 
d  States  Naval  Academy  in  IS'.Ki)  been  chief  chemist  to  tbe  States  Board  appointed 
it  iron,  steel,  and  other  metals  in  I87.'i,  and  subsequently  chief  chemist  to  the 
d  Slates  Geological  Surrey — the  work  is  something  more  than  a  mere  compilation. 
1  very  few  exceptions  the  descriptions  are  the  results  o[  tlie  author's  own  experience 
lee  of  the  j>articular  methods  detailed,  while  the  points  specially  inusted  upon 
m  that  seemed  to  him  to  be  specially  important  when  practically  performing  tbe 
n  in  question.  Ia  the  preface  the  author  seems  to  indicate  that  "  works " 
8  ftT9  not  better  treated  in  America  than  they  are  with  us,  because  he  says : — 
tny  of  the  special  forms  of  apparatus  are  of  my  own  contrivance  ;  they  have  proved 
y  useful  to  me.  and  I  hope  may  facilitate  in  some  cases  the  work  of  iron  chemists, 
a  often  very  little  is  given  and  of  whom  very  much  is  required."  Like  most  of 
a  hooka  that  have  lately  appeared,  the  style  both  of  printing  and  illustrations 
tdmirable ;  the  former  is  very  easy  to  read,  and  the  latter  are  plain  and  sufficiently 
la ;  ve  should  be  inclined  to  think  that  there  will  be  very  few  analysts  interested 
»  subject  that  will  not  provide  themselves  with  a  copy  of  the  book.  It  is  not,  how- 
I  to  the  Bpet.'iahst  only  that  the  work  will  be  useful,  because  it  is  so  shortly  and  yet 
ly  written  as  to  be  just  the  sort  of  book  that  a  general  chemist  would  keep  handy  in 
t  of  his  being  called  upon  to  engage  in  such  analysis ;  when  it  would  certainly 
W  ueefai  and  save  inuch  loss  of  time  iu  hunting  through  one's  librajy. 
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A  Treatise  on  Manures  ;  or,  The  Philosophy  op  Manuring  :  A  Practical  Handbook 
FOR  THE  Agriculturist,  Manufacturer,  and  Student.  By  A.  B.  Griffiths, 
Ph.D.,  F.R.S.E.,  etc.  London :  Whittaker  and  Co.,  White  Hart  Street,  Paternoster 
Square. 
This  is  one  of  a  set  of  handy  books  now  being  published  by  Messrs.  Whittaker  under 
the  name  of  the  ''  Specialist's  Series."  It  may  be  at  once  said  that  it  meets  a  decided 
want.  It  is  lucidly  written,  and  at  the  same  time  is  sufficiently  popular  to  be  appreciated 
by  the  class  of  men  to  whom  it  ought  to  be  most  vitally  interesting,  viz.,  the  farmen. 
It  is  only  to  be  hoped  that  they  will,  as  a  body,  carefully  peruse  it ;  but,  in  his  preface, 
the  author  does  not  seem  to  be  very  sanguine  on  this  point,  because  he  says : — '<  Farmers 
as  a  class  hold  most  tenaciously  to  their  old  customs,  and  are  most  jealous  of  innovations. 
They  remember  the  days  of  prosperity,  and,  hoping  for  their  return,  ignore  the  immense 
advance  in  every  other  industry,  and  continue  in  the  old  routine  to  compete  with  the 
foreign  agriculturist  in  the  production  of  cereals,  while  enormous  quantities  of  commodities 
are  imported  that  could  be  more  advantageously  produced  by  themselves.  In  the  words 
of  an  anonymous  writer  in  a  weekly  paper :  '  Orthodoxy  is  an  institution  of  a  past 
generation,  and  no  more  adapted  to  the  present  times  than  her  contemporaries  the  flail 
or  the  spinning-wheel.  She  cannot  even  be  defended  on  the  ground  of  continuing  to 
supply  a  required  need  in  the  absence  of  something  better.  She  stands  proved  a  complete 
failure,  and,  as  such,  should  be  blotted  out.  She  impedes  progress ;  she  insists  on  the 
cultivation  of  crops  that  of  foreknowledge  will  result  in  loss ;  and  she  admits  of  do 
departure  to  suit  existing  circumstances.  .  .  .  Can  nothing  be  said  in  favour  of  Orthodoxy! 
Is  there  no  favourable  aspect  1  No,  not  one  I  She  is  neither  the  friend  of  the  landlord, 
tenant,  nor  labourer.  Many  of  the  natural  advantages  which  we  formerly  possessed  as 
a  nation  have  been  taken  from  us  by  that  great  leveller,  Steam,  which  brings  products 
to  our  shores  and  equalises  the  advantages  which  one  nation  formerly  enjoyed  over 
another.  We  cannot  retrograde  to  the  blissful  past ;  therefore  the  farmer  must  alter 
his  system  of  sowing,  manuring,  etc.,  to  suit  the  changed  condition  of  things.  What  is 
the  use  of  still  continuing  a  system  that  does  not  pay  ?  Self-interest,  therefore,  should 
lead  farmers  to  throw  away  their  old  prejudices,  and  listen  more  attentively  to  the 
teaching  of  science  rather  than  look  for  help  to  politicians.' " 

The  book  begins  with  a  short  historical  account  of  the  progress  of  agriculture,  and 
then  takes  up  the  constituents  of  plants  and  the  physiology  of  their  nutrition,  l^ 
urging  the  necessity  of  manuring,  the  author  introduc3s  a  pungent  little  illustration  by 
telling  the  story  of  the  priest,  who,  having  been  called  to  pray  over  the  barren  fields  of 
his  parishioners,  and  having  passed  from  one  enclosure  to  another,  at  the  same  timo 
pronouncing  his  benediction  over  each,  came  to  a  most  unpromising  case.  He  survey^ 
the  sterile  acres  in  despair.  "  Ah,"  said  he,  **  brethren,  no  use  to  pray  here — this  needs 
manure."  While,  however,  thus  urging  the  use  of  manures,  the  author  carefully 
distinguishes  between  their  use  and  abuse,  beca,use  we  find  him  quoting  the  following 
valuable  words  of  Stutzer  : — "  The  manure  produced  on  the  farm  is  in  very  few  cases 
sufficient  to  supply  the  caltivated  plant  with  the  nitrogen  it  requires  to  produce  crops 
securing  the  highest  possible  clear  profit.  The  practical  farmer  must  therefore  ba^ 
recourse  to  artificial  manure  .  .  •  •  Even  with  this  high  fanning,  there  are  fields  in  wbu^ 


B  ma;  be  brought  to  a  richer  development  by  an  increase  of  maoure,  and  yet 
eased  maDuring  i^  uot  advisable  as  soon  as  it  does  not  pay.  It  is  not  tbe  aim 
irmer  to  produce  the  greatest  crops  irrespective  of  profit  or  I039,  but  to  realise 
Bt  clear  profit ;  therefore  more  manure  must  not  be  used  than  is  profitable." 
ing  discussed  all  the  varieties  of  natiirnl  and  artificial  manures,  and  gone 
[y  into  the  constituents  and  iaad&&  of  manufacture  of  the  latter,  the  author 
ipecial  study  of  the  manurinl  value  of  ferrous  sulphate,  a  subject  with  which 
has  been  previously  identified.  Then  follows  a  chapter  upon  Tille'e  syatem  of 
;,  and  the  whole  ends  with  directions  for  the  analyda  and  valuation  of  fertilisers, 
no  doubt  that  this  work  is  one  of  the  beat  that  baa  yet  been  produced  at  a 
price,  80  as  to  be  within  the  reach  of  all. 


•las  OP  Water  for  Sanitary  and  Tbcdsical  Purposks.  By  Hesry  Leffmann, 
K,  mi  William  Beau,  &I.A,  Philadelphia  :  P.  Blakiston,  Son  and  Co. 
»  book  contains  within  100  pages  full  instructions  for  the  sanitary  and 
Iva  analysis  of  water,  and  as  such,  it  can,  of  course,  be  little  more  than  a  ro- 
ll of  weli-knon'n  matter.  It  is  probable  that  such  a  publication  may  fill  a  void 
tan  chemical  literature,  hut,  over  here,  there  in  really  very  little  opening  for  the 
beciuse  the  ground  is  already  fully  cavered  by  Wanklyn,  Fos,  and  many  othern. 
ral  quantitative  part  is  based  on  Fresenius,  and  we  supposa  that  a  better  model 
havB  been  chosen.  The  sanitary  part  is,  with  some  slight  deviations,  pmotically 
actions  for  water  analysis  approved  by  the  Society  of  Putlic  Analysts,  and 
in  our  columns  some  years  ago.  The  two  main  points  of  difference  canaiat  in 
eaa  «Btimalion  and  in  the  nitrates  and  nitritea.  In  the  former  case  the  time- 
soap  test  is  given  up,  and  Mr.  Hehner'd  method  (with  sodium  carbonate  and 
aoid)  is  substituted.  Whether  this  is  a  good  departure  or  not,  it  will  certainly 
itod.to  a  good  deal  of  conservative  criticism.  In  the  latter  case  all  the  usual 
in  common  use  are  given  up,  and  the  methods  recommended  are  the  purely 
■ic  ones  firat  brought  into  notice  (if  we  ai'e  not  mislaken)  in  our  columns  by 
r  Smith,  tfero  tve  think  there  is  the  decided  advantage  that  the  authors 
eparate  estimation  of  the  nitrogen  as  nitrates  and  that  as  nitrites,  and  so  un- 
gaia  more  information  as  to  the  actual  stage  of  oxidation.  As  these  processes 
IT  obtained  a  firm  hold  in  this  country,  it  will  be  interesting  to  some  of  our 
I  extract  them  here,  and  thus  give  an  idea  of  the  general  style  of  the  book. 

NiTROflBS  A3   Nitrates. 
I  Kkuirbd  : — 

Phmyl  Svlphate. — 16  ii  c.c.  of  strong  sulphuric  acid   are  added  to   15  cc  of 
I  3  gmms,  of  pure  phenol.     Preserve  in  a  tightly- stoppered  bottle. 
dsrd  PoUuniam  Xiirate. — 0-723  gram,  of  potassium  nitrate,  previously  heated 
■mtnre  just  sufficient  to  [use  it,  is  dissolved  in  water,  and  the  solution  mads  up 
tA     I  ex.  of  this  solution  will  ccntain  -0001  grm.  of  nitrogen. 
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Ajtalttical  Process  : — 

A  measured  volume  of  the  water  is  evaporated  just  to  dryness  in  a  platinum  or 
porcelain  basin.  1  c.c.  of  the  add  phenyl  sulphate  is  added  and  thoroughly  mixed  with 
the  residue  by  means  of  a  glass  rod.  1  c.c.  of  water  is  added,  three  drops  of  strong 
'sulphuric  add,  and  the  dish  gently  warmed.  The  liquid  is  then  diluted  with  about 
25  C.C.  of  water,  ammonium  hydroxide  added  in  excess,  and  the  solution  made  up  to 
100  C.C. 

The  reactions  are : — 

Add  phenyl  rolphate.  Trinitrophenol  (picric  add). 

HCaHgSO^  +  3HN0, = HC«H,(NO,),0  +  HjSO*  +  2H,0. 

Ammoniam  picrate. 
HO«H,(NOa),0  +  NH4HO  =  NH  AH,(NO,\0  +  Hfi. 

The  ammonium  picrate  imparts  to  the  solution  a  yellow  colour,  the  intensity  of 
which  is  proportional  to  the  amount  present. 

Five  c.c.  of  the  standard  solution  of  potassium  nitrate  is  now  similarly  evaporated 

in.  a  platinum  basin  treated  as  above,  and  made  up  to  100  c.c.     The  colour  produced  ii 

compared  to  that  given  by  the  water ;  and  one  or  the  other  of  the  solutions  diluted 

until  the  tints  of  the  two  agree.     The  comparative  volumes  of  the  liquids  furnish  the 

necessary  data  for  determining  the  amount  of  nitrate  present,  as  the  following  example 

will  show : — 

Five  c.c.  of  standard  nitrate  is  treated  as  above,  and  made  up  to  100  cc 

•0001 
5 

•0005  gram.  N  per  100    c.c. 
10 

•0050     „         „      1,000  „ 
Suppose   100  c.c.  water  similarly  treated  is  found  to  require  dilution  to  150  cc. 

before  the  tint  will  match  that  of  the  standard  ;  then 

100:150  ::  ^005  : -0075 

i.e. J  water  contains  7*5  milligrams,  of  nitrogen  as  NO,  per  litre. 

The  ammonium  picrate  solution  keeps  very  well,  especially  in  the  dark.  A  good 
plan,  therefore,  is  to  make  up  a  standard  solution  equivalent  to,  say,  ten  milligrams,  of 
nitrogen  as  nitrate  per  litre,  to  which  the  colour  obtained  from  the  water  may  be 
directly  compared. 

The  results  obtained  by  this  method  are  quite  accurate.  Care  should  be  taken  th&t 
the  same  quantity  of  acid  phenyl  sulphate  is  used  for  the  water  and  for  the  comparison 
liquid,  otherwise  different  tints  instead  of  depths  of  tints  are  produced. 

With  subsoil  and  other  waters  probably  containing  much  nitrates,  10  c.c.  of  the 
sample  will  be  suffident  for  the  test,  but  with  river  and  spring  waters,  25  to  100  cc. 
may  be  used.  When  the  organic  matter  is  sufficient  to  colour  the  residue,  it  will  be 
well  to  purify  the  water  by  .addition  of  alum  and  subsequent  filtration,  before  evaporatiDg 

Nitrogen  as  Nitrites. 
Solutions  Required  : — 

I^aphthylammonium  Chloride. — Saturated  solution  in  water  free  from  nitrites.  1^ 
should  be  colourless ;  a  small  quantity  of  animal  charcoal  allowed  to  remain  in  the 
bottle  will  keep  it  in  this  condition. 


-am\do^enmie-»ulphonic  Acid  [ISulphanUte  Aeiii]. — Saturated  Bolntion  in  water 
1  oitritfle. 
irochhric  Acid. — 35  c.C.  of  concentrated  pure  hydrochloric  aoid  added  to  75 

B  from  nitritea. 

ndard  Sodium  Nilr'iU. — 0'275  gram,  pure  silver  nitrite  is  dissolved  in  pure 
nd  a  dilute  solution  of  pure  sodium  chloride  added  until  the  precipitate  oeasee  to 
[t  is  then  diluted  with  pure  water  to  250  c.c,  and  allowed  to  stand  until  clear. 

0.  of  this  solution  are  diluted  to  100  c.c.     It  is  to  be  kept  in  the  dark. 
B  c.c  of  the  dilute  aulution  ia  equivalent  to  '00001  gram,  nitrogen. 
)  silrer  nitrite  is  prep&red  thus  :  A  hot  concentrated  solution  of  silver  nitrate  is 

a  concentrated  solution  of  the  pureat  aodium  or  potassium  nitrite  available, 
trhile  hot  and  Allowed  to  cool.  The  silver  nitrite  will  separate  in  line  needle- 
I,  which  are  freed  from  the  laothar  liquor  by  filtration  by  the  aid  of  a  filter- 
The  crystals  are  diasolved  in  the  smallest  possible  quantity  of  hot  water,  allowed 
nd  again  separated  by  means  of  the  pump.  They  are  then  thoroughly  dried 
r-batb,  and  preserved  in  a  tightly-stoppered  bottle  away  from  the  light.  Their 
lay  be  tested  by  heating  a  weighed  quantity  to  redness  in  a  tarred  porcelain 

and  noting  the  weight  of  the  metallic  silver.     164  parts  of  AgNO,  leave  a 

r  108  parts  Ag. 

CAL  Fhoobbs  : — 

,  of  the  water  is  placed  in  one  of  the  oolour-compariaon  cylinders,  the 
ig  veeael  and  cylinder  having  previously  been  rinsed  with  the  water  to  be  tested. 
s  of  a  pipette,  one  ex.  each  of  the  solutions  of  sulphanllic  add,  diluto  hydro- 
hdd  and  naphthylammonium  chloride  is  dropped  into  the  water  in  the  order 
It  is  convenient  to  have  three  pipettes  for  this  test,  and  to  use  them  for  do 
».  In  any  case,  the  pipette  must  be  rinsed  out  thoroughly  with  nitrite- 
Br  each  time  before  using,  as  nitrites  in  quantity  sufficient  to  give  a  distinct 
may  be  taken  up  from  the  air. 
»  CO.  of  the  standard  nitrite  solution  is  placed  in  another  clean  cylinder,  made 
nitrite-free  water  to  100  c.c.  and  treated  with  the  reagents  as  above, 
the  presence  of  nitrites  a  pink  colour  ia  produced,  which  in  dilute  solutionx  may 
an  hour  for  complete  development.  At  the  end  of  this  time  the  two 
I  are  compared,  the  colours  equalised  by  diluting  the  darker,  and  the  calcalation 
explained  under  the  estimation  of  nitrates. 
(  following  are  the  reactions  : — 

I'ara-amiila-beDzeDe-  Para-diazo-betiieae- 

solpiionic  acid.  Mttroua  acid,  Bulphocia  aoid. 

<JaH,NHjHHO,       +        HNO,      -      C,H,N,SO,  +  2H,0 
NaphthjlammoDi  am     Azo.alpha-amiila-naplithaleiie- 
chloride.  pots  lo- benzene- Bulphoujc  auid. 

C,H,N,SO,-)-Ci„H,NH,Cl  =  U„H,(NH,)NNC,H,IiS0,+HOI 
)  Uat-named  body  gives  the  colour  to  the  liquid, 
k  sxtrtict  will  show  that  the  book  is  really  well  written,  and  will  be  found  very 
>  tliose  whose  libraries  are  not  already  glutt«d  with  such  literature. 


» 


iCouMBBCUL  Orgasio  Analtsib  :  A  Treatisb  on  tue  Properties,  Fboximatr  AiiALTTtCAb 

EXAHINATION,     AND     MoDES    OP    ABSATTINO    THE    VARIOUS    OrCANIO    CHEMICALa    in 

Phodocts  Employed  in  the  Arts,  MANOFAtrrtTHEB,  Medicinb,  btc.  :  with  Coxom 
Methods  for  the  Detection  and  Determination  of  TaRiit  iMPiTRniES,  Aucltbu- 
TiONS,  AND  FRoDucra  OF  Decou POSITION.  By  Alfred  H.  Allbh,  F.I.C.  F.OJB. 
Seoond  edition,  revised  and  enlarged.  Volume  III.,  Part  I.  London  :  J,  and  Ai 
GburchiU,  New  Burlington  Street. 
The  new  volume  of  Mr,  Allen's  work,  although  waited  for  by  most  of  the  profemoD 
with  oonsiderable  impatience,  amply  justifies  the  care  bestowed  on  it  by  the  author,  and 
eimply  goes  to  prove  that  what  is  done  deliberately  is  generally  done  well.  The  voJiim* 
□ow  before  us  is  devoted  to  the  consideration  of  the  acid  derivatiras  of  the  phetud^ 
aromatic  acids,  tannins,  dyes  and  colouring  matters.  To  attempt  anything  like  u 
exhaustive  criticism  of  such  a  work  within  tlie  space  available  in  our  columns  would  1x 
to  do  justice  neither  to  the  book  nor  to  oui-  readers.  No  doubt  by  this  time  most  tt 
them  have  already  added  the  volume  to  their  libraries,  and  all  we  can  say  is  that,  if  »nj 
have  not  yet  done  so,  then  the  sooner  they  get  it  the  better,  because  it  is  simply  an  m- 
rivalied  compilation  of  all  the  most  reuent  matter  that  has  appeared  on  the  subject  on 
which  it  treats.  The  author  is  nothing  if  not  having  a  shot  at  somebody,  and  bt  it 
especially  in  his  element  when  he  can  get  at  the  pharmacopeia  compilers.  In  thfa 
volume  he  has  two  capital  chances  over  zinc  sulphocarbolate  and  chrysophanic  neid  » 
spectively.  The  chapter  on  tannins  is  very  complete,  many  excellent  tables  of  raactiott, 
etc.,  being  given,  but  the  great  bulk  of  the  book  is  occupied  by  the  dyes.  The  anolytiol 
instructions  and  tables  for  the  recognition  of  the  dye  that  has  been  used  on  any  fsbrii; 
eto.,  extend  over  fifty  pages,  and  no  one  can  look  at  this  part  of  the  work  without  bung 
foroibly  struck  with  the  enormous  advance  in  annlyticat  chemistry  that  has  taken  plioa 
within  the  present  generation,  and  the  rapidly  approaching  impossibility  of  any  UtU 
saying,  "  I  know  chemistry."  As  years  roll  on  chemists  are  driven  to  specialise  and  tp 
devote  themselves  to  some  particular  branch  of  analysis,  and  we  venture  to  prtdid 
that  the  old  general  analytical  chemist,  who  took  up  any  analysis  with  a  light  beut, 
will  soon  become  an  extinct  animal.  If  anything  could  work  to  help  a  man  to  te 
a  sort  of  Admirable  Crichton  in  analysis,  it  is  the  pi'oducUon  of  such  books  »e  tbift 
Ur.  Alien  is  to  be  congiatulated  on  the  continued  successful  progreea  of  his  kewf 
undertaking.  From  the  advance  in  all  organic  work  he  will  no  sooner  have  imad 
Vol.  III.,  Part  3,  than  he  will  have  to  start  again  on  the  revise  of  Vol.  I.  W" 
fear  that,  to  an  author  of  such  books,  life  must  become  at  last  something  very  uctfly 
similar  to  the  exist«noe  experienced  by  Mr.  Mantalini  of  well-known  celebrity  forth* 
terse  way  in  which  he  expressed  hia  feelings  on  the  subject. 


PRIZE    OFFERED     FOR    A    PROCESS    OF     BUTTER     ANALYSIS. 

The  Royal  Society  of  Science  in  Denmark  has  offered  a  pri/.e  of  Kr.  600  for  a  chemial 
tnveetigation  as  to  the  fatty  acids  present  in  butter-fat,  each  acid  to  be  isolated  wl 
Budiciently  identified.  The  relative  amount  of  the  different  fatty  acids,  of  which  ch* 
investigation  is  expected  to  give  information,  should  be  given  with  the  methods  employ*''' 
as  far  as  they  are  new  or  otherwise  of  interest,  and  especially  is  wanted  the  proportion 
between  oleic  acid  and  palmetic  acid  with  its  higher  homologues. 

Papers,  which  may  be  written  in  Danish,  Swedish,  English,  German,  FVench,  or 
Latin,  are  to  bear  no  name  but  a  motto,  and  a  sealed  envelope  with  the  same  motto, 
enclosing  the  name,  position,  and  address  of  the  author,  must   be  sent  with   the  f*fi, 

i which  should  be  sent  before  the  Slst  of  October.  1800,  to  Dr.  H.  G.  Zeuthen,  ~  '''^ 
of  the  Society. 
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ON   THE    ESTIMATION    OF   SULPHUR    IN   PYRITES. 

By  G.  Li'NOB." 
I-known  fact  that  the  estimation  of  Btilphuric  acid  as  barium  sulphate,  is  not 
rat*  when  the  solution  contains  iron  aalta.     Although  the  precipitate  is  always 
joloured  by  iron,  the  results  are,  however,  slightly  too  low.     The  reason  of 
BT  fact  has  been  completely  cleared  up  by  the  investigation  of  J&nnasch  and 

it  is  caused  by  the  formation  of  an  insoluble  barium— iron  sulphate.  These 
herefore,  condemn  in  their  paper  my  process  for  the  estimation  of  sulphur  in 
being  inaccurate,  but  they  do  not  mention  that  this  can  only  refer  to  an  old 
mine,  published  in  my  work  on  the  soda  industry,  as  already  in  1881  I  advised 
wipitate  the  iron  with  ammonia.  I  now  hear  that  Jannasch  finds  this  to  be 
y  reliable  method.  Looking  at  the  immense  importance  of  the  process 
IT  perhaps  a  million  tons  of  the  article  are  sold  on  analytical  certificates),  1  had 
ommenced  a  thorough  investigation,  so  as  to  make  everything  perfectly 
A  UB  first  see,  however,  how  matters  stood  before  Jannasch's  and  Richards' 
ion. 

\j  work  on  soda  manufacturing,  I  have  preferred  to  recommend  the  treatment  of 
B  with  aqua  regia,  instead  of  the  fusion  with  nitrate  and  carbonate  of  soda. 
*  ZeUtohr.  f.  aitgtiv  Chftm^,  No.  17,  i 
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FreseniuB,  who  made  his  assistaDts  perform  a  number  of  aiMlysee,  }iowever,  ghonr^  t  li 
dry  process  to  give  better  results,  on  account  of  the  complete  isotatioa  of  the  iron. 
One  of  his  assistants  got  even  1  per  cent,  of  sulphur  too  low,  which  was  attrikutdd  lo 
the  solvent  action  of  the  ferric  chloride  on  the  barium  sulphate. 

Kow  I  found  in  ISSl,  first,  that  the  presence  of  iron,  as  ferric  chloride,  renden 
the  precipitation  with  harium  chloride  somewhat  inaccurate,  as  the  barium  sulphaW  h 
always  ferruginous,  and  can  only  be  freed  from  iron  by  using  large  quantities  of  hydro- 
chloric add,  which  cauaea  a  loss  of  about  -5  per  cant,  of  barium  sulphate.  In  t».i 
analyses  the  percentage  of  sulphur  was  found  to  be  from  46'7  to47-32  per  cent. ;  avengs 
46'!)8  per  cent.  I  further  proved  that  perfectly  concordant  and  accurate  resulte  mayb* 
obtained  by  precipitating  the  iron  with  the  smatlest  possible  amount  of  ammonia,  and 
washing  the  precipitate  oa  a  filter  with  boiling  water.  In  all  my  experiments  I  U&iei 
for  sulphuric  acid  in  the  ferric  hydrate,  by  fusing  with  soda,  and  dissolving  the  JMa 
in  water,  etc.,  but  I  have  never  found  a  trace  of  it,  so  it  is  a  needless  operation. 

Then  I  showed  that  the  second  method  gives  a  little  more  sulphur  than  the  £ist> 
but  after  all,  only  about  +  'IS  per  cent.  How  they  managed  to  get  as  much  as  1  pu 
cent,  difference  in  Fresenius'  laboratory,  I  think  I  can  explain  by  their  pyrites  eOD- 
twining  traces  of  galena,  heavy  Bpar,  or  even  gypsum. 

In  some  experiments  by  Jannascb  and  Richards,  there  could  be  no  quesUoa  of 
galena  or  heavy  spar,  but,  as  they  observed,  a  prolonged  ignition  of  the  precipitate  niaj 
cause  volatilisation  of  some  of  the  sulphate,  and  any  increase  in  weight  through  preseora 
of  iron  be  more  than  counteracted  through  this  loss.  The  problem  to  find  > 
reliable  process  for  sulphur  estimation  by  a.  wet  process,  was  sulficiently  solved  by  m; 
labours.  The  process  has  been  generally  introduced  in  Germany  and  England,  and  it 
the  only  accepted  process  in  the  German  soda  trade,  and  the  many  complaints,  of  analyito 
diSering  in  their  results  (by  using  the  older  process),  have  gradually  died  out.  I  ncv 
wish  to  show  that  Jannasch's  and  Richards'  objections  only  relate  to  my  first  published 
method.  They  describe  twenty-five  different  experiments,  which  all  again  prove  tba 
already  known  fact  that  in  presence  of  ii'on  the  estimation  of  sulphur  as  bariuin 
sulphate  is  incorrect.  Their  last  experiment  also  quaiitativd;/  shows  the  formerly  not 
known  cause  of  this  error,  viz,,  the  formation  of  an  insoluble  barium-iron  snlpbiU, 
which,  on  ignition,  slowly  but  gradually  loses  the  part  of  the  sulphuric  anhydridt 
which  may  be  supposed  to  be  in  combination  with  the  iron.  'They  say :  The  experimeot 
(heating  the  precipitate  at  a  bright-red  heat)  can  be  continued  for  half  an  hour  witlwat 
getting  rid  of  the  fumes  of  sulphuric  anhydride,  and  the  precipitate  is  constantly  incre»aDg 
in  colour.  Whilst  they  got  from  10  c.c.  of  their  normal  acid  I'lGOS  gram,  barium  eulphat" 
in  absence  of  iron,  when  this  was  added  they  got  an  average  of  only  I'llT,  or  sbcmt 
4  per  cent,  too  little.  These  remarkably  large  differences,  which  far  exceed  tUoee  got  I? 
Freeenius,  no  doubt  were  caused  by  the  unusual  and  continued  ignition.  However,  tfaur 
experiments  once  more  conclusively  show  that  the  estimation  of  the  sulphur  in  preeenH 
of  iron  is  not  reliable,  and  regularly  gives  results  too  low,  although  the  loss  must  vwj 
according  to  circumstances.  But  this  does  not  occur  when  the  iron  is  first  reniowd 
by  means  of  ammonia,  which  process  is,  however,  not  mentioned  in  any  of  their  twn>^ 
five  experiments.     True,  they  casually  mention  that  the  previous  precipitatjon  of  tb* 
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s  inadmissible,  sinca  even  after  a  double  precipitation  the  precIpitatQ 
I  relaiDS  5  per  cent  of  sulphuric  acid  {as  biaic  ferric  sulphate).  They  do  not,  how 
r,  eeem  lo  have  made  any  accurate  expenments  themselvex.     We  will  also  presectly 

that  it  really  depends  on  hoir  the  precipitation  is  performed,  and  that  if  8ufiicient  cars 
lot  t&ken,  even  a  far  greater  quantity  than  -D  per  cent,  will  be  retained  by  the  precipitat«. 
t,  as  already  mentioned,  I  took  cjre  not  to  commit  any  errors,  and  have  convinced 
self  of  the  absolute  absence  of  stilphuric  acid  from  the  precipitate.  Now  all  this 
^  to  be  a  sufficient  answer  to  those  who  think  my  process  inaccurate,  but  the  matter 
Bg  of  8ucb  vast  analytical  importance,  I  resolved  to  again  investigate  the  matter  from 
ihuung  to  end.  As,  however,  my  mitny  professional  duties  prevented  me  from  doing 
!  analyaee  myeelf,  I  have  had  them  performed  by  two  gentlemen  in  whose  abilities  I 
t»  the  gi-eatest  conlidence,  and  who  have  investigated  the  matter  quite  independently 
Mck  other. 

Ch.  Uarbezat  prepared  (as  I  did  in  1881)  a  solution  which  represented  an  iron 
rids,  via.,  contained  2  molecules  of  sulphuric  oeid  for  1  atom  of  iron.  The  solution 
■  not  only  pipetted  oS*,  but  also  weighed.  The  liquids  wore  precipitated  by  ammonia, 
rfcrric  hydrate  washed  with  boiling  water,  and,  after  drying,  fused  on  the  blow-pipe 
ii  soda.  After  dissolving  in  water  and  filtering,  hydrochloric  acid  and  barium  chloride 
1  added,  and  the  lluid  allowed  to  stand  a  long  time.  Now  a  remarkable  fact  was 
Elmed.  In  his  first  two  experiments,  Bnrbezat  brought  tho  iron  sulphate  solution  to 
fiag  heat,  added  ammonia  till  it  bad  a  faint  smell,  boiled  until  smell  had  disappeared, 
I  than  collected  and  washed  on  to  a  filter,  until  the  filtrate  measured  nearly  700  c.c. 
I  dried  precipitate  gave,  after  fusion  with  soda,  a  very  distinct  .reaction  for  Hulphuric 
I,  which,  when  weighed,  amounted  to  30  per  cent,  of  the  total,  or  a  still  larger  error 

.  jjI  by  Jaunasch  and  Richards,  who  only  found  -5  per  cent. 
.  .iw,  in  my  deeciiption  of  the  proce-ss,  I  have  particularly  laid  etre-ss  on  using  a 
r:ite  WMs*  of  ammonia.  1  said  :  "  The  moderate  hot  fluid  is  mixed  with  a  not  too 
ga  excess  of  ammonia,  filtered  off  after  about  ten  minutes,  and  washed  on  the  filter 
ih  boiling  water  until  the  filtrate  gives  no  longer  a  cloud  with  barium  chloride,  even 
n  some  time."  His  attention  being  called  to  this,  Barbezat  repeated  the  experiments, 
1  now  fonod  in  three  cases  not  a  trace,  and  in  another  case  only  the  merest  ugn  of 
^phnric   acid,    and  this  trace  was  most  likely  caused  by  absorption    of   sulphurous 

Idnriug  the  fusion. 
■  experiments  conducted  by  Anast  Obregia  are  more  to  the  point.     He  worked 
P  pyritis  itself,  which  he  Lad  obtained  from  Spaio,  and  which  was  free  from 
■Ind,  and   other  Bulphidcs.     Fi-om  the   finely  agated   sample,  1   gramme  was 
f.  ir  analyali.     E.\perimeDts  were  made  (a)  with  my  old  process,  without  separa- 
.  iron;    ((•)  with   my  modified  process  of  1881;  (c)  with  Fresenius' process,  tho 
,1  with  soda  and  nitre,     (a)  and  (6)  were  heated  exactly  according  to  my  directions 
L  uriiia  regia,  consisting  of  one  part  of  fuming  hydrochloric  add  and  three  parts  of 
I    ncid  of  I'4  ap.  gr.,  both,  of  course,  free  from  sulphate.     The  evaporation  on  the 
b  takes  about  fifteen  minutes,  and  no  free  sulphur  separates.     NVhen  dry,  the 
1  twice  with  excesB  of  hydrochloric  acid,  and  again  evaporated,     101)  c.c. 
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of  water  and  four  drops  of  hydrochloric  acid  are  then  added,  and  the  liquid  filtered  from 
any  gangue. 

Three  experiments  (a)  were  performed.  The  boiling  fluid  was  directly  mixed  with 
barium  chloride,  and  after  standing  for  about  forty-five  minutes,  the  precipitate  was 
first  washed  by  decantation,  and  finally  washed  on  the  filter  with  boiling  water.  The 
washings  did  not  get  turbid  on  standing,  and  the  ignited  precipitates  were  all  crimson-red. 

Five  experiments  (h)  were  made.  The  filtrate,  measuring  about  100  cc,  wm 
slightly  warmed  and  mixed  with  ammonia,  until  it  acquired  a  strong  colour.  After  ten 
minutes  the  precipitate  was  washed  on  a  filter  with  boiling  water,  until  the  filtrate  gave 
not  the  slightest  cloud  with  barium  chloride. 

Now,  Obregia  exactly  carried  out  my  plan  :  to  choose  a  rather  large  funnel,  which 
is  so  made  that  the  filter  exactly  fits  it,  and  the  filtrate  constantly  filla  its  stem.  The 
water  must  be  really  boiling,  and  squirted  into  the  centre  of  the  ferric  hydrate  so  as  to 
get  a  thin  paste,  and  prevent  formation  of  channels.  Working  in  this  way,  both  ferric 
and  aluminic  hydrates  may  be  conveniently  washed  on  a  filter,  without  the  troublesome 
decantation.  Obregia  found  the  washing  to  last  from  three-quarters  to  one  and  a-half 
hour,  according  to  the  quality  of  the  filter-paper.  The  total  volume  of  the  filtrate 
seldom  exceeded  250  cc,  so  that  there  was  generally  no  need  for  concentration  before 
estimating  the  sulphuric  acid. 

The  ferric  precipitates  were  now  each  time  dried  and  fused  in  a  platinum  crndble 
with  perfectly  pure  soda.  The  fusion  was  carried  out  by  placing  the  crucible  in  a  per- 
forated sheet  of  asbestos,  and  heating  with  a  Bunsen  burner..  This  simple  arrangement 
prevents  the  access  of  sulphury  vapours,  and  renders  unnecessary  the  use  of  a  Berzelios 
lamp,  as  used  in  Jannasch's  and  Richards'  experiments.  The  mass  was  now  exhausted 
with  water  and  tested  as  usual  for  a  sulphate.  Even  after  standing  for  twelve  hoars, 
not  a  trace  of  it  could  be  detected.  If,  therefore,  one  only  works  according  to  mj 
directions,  the  ferric  oxide  will  be  perfectly  free  from  sulphur.  The  precipitation  of  the 
iron  free  liquid  was  done  with  barium  chloride  as  usual.  The  barium  sulphate,  after 
being  ignited,  was  always  perfectly  white. 

Three  experiments  (c)  were  carried  out.  The  ore  was  fused  with  ten  times  its 
weight  of  a  mixture  of  two  parts  of  soda  and  one  part  of  nitre,  in  a  platinum  crucible 
placed  in  asbestos,  with  all  the  precautions  recommended  by  Fresenius.  It  must,  how- 
ever, be  observed,  that  this  method  requires  more  manipulating  skill,  and  takes  at  least 
double  the  time  of  the  aqua  regia  process,  and  that  it  also  quickly  spoils  the  crucibles. 
The  following  percentages  of  sulphur  were  obtained : — 


A 

B 

C 

Lungers  old 

LuDge's  method, 

Fresenius's 

method. 

1881. 

method. 

52-38 

52-70 

52-46 

52-38 

5214 

52-49 

51-94 

52-22 
52-26 
52-39 

52-31 

52-23 

52-40 

62-42 
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From  them  results  I  now  can,  with  the  greatest  of  certainty,  draw  the  following  con- 
elusions : — 

1.  My  process  of  1861,  viz.,  the  acid  treatment  of  the  pyritee,  and  removal  of  the 
U  by  ammonia,  before  predpitating  the  sulphate,  gives  completely  concordant  results 

Hli  the  fusion  process  of  Fresenius.     Even   when  the  first  experiment  (B)  is  rejected, 
»  arerage  still  comes  to  53-^2  per  cent.,  therefore  dilTering  only  -lO  per  cent,  from 
mius'  figures,  who,   in  his  own  laboratory,  with  his  own  process,  got  far  greater 
.1.,  from  4-')'7'l — 4-1-04  per  cent,  so  '3  per  cent. 

2.  By  these  proved  facts,  also  by  the  direct  testing  of  the  ferric  precipitates,  it  is 
I  that  when  working  properly,  no  sulphuric  acid  is  retained.     In  this  view  I  am 

sorted  by  Barbezat  and  Obregia, 

3.  The  former  opinion  of  Jannasch  and  Richards,  that  my  process  ought  to  he 
rpjected  from  n  purely  scientific  point  of  view,  does  not  relate  to  my  process  of  18S1. 
Thin  process  ii;,  at  least,  quite  as  accurate  as  the  one  of  Freseniue,  but  has,  besides,  the 
advantage  of  being  performed  in  much  less  time  (not  without  advantage  to  works- 
'rhemista),  and  many  analyses  can  be  carried  on  at  once.  It  further  saves  the  wear  and 
uar  of  the  platinum  crucibles  ;  and  last,  not  least,  it  is  applicable  in  cnsen  when  the  ore 
contains  heavy  spar,  which  renders  Fresenius'  process  unreliable.  Therefore  my  process 
of  18S1,  on  account  of  its  easy  execution  and  reliability,  deserves  the  preference  over 
othera,  in  the  estimation  of  sulphur  in  pyrites. 

4.  My  older  process,  which  does  nob  provide  for  removal  of  the  iron,  gives,  as  I 
kund  in  ISSI,  results  which  are  too  low,  but  only  by  -17  or  -19  per  cent.  In  1889  I 
fjund  it  to  he  18  per  cent.  Jannascli  and  Bicharda  got  far  greater  diflerencee,  but 
tdoa  is  moat  Ukely  caused  by  their  extraordinary  system  of  prolonged  and  intense 
ignitioD,  Bnch  as  nobody  would  think  of  doing.  The  process  may,  therefore,  be  trusted  to 
jield  results  quit«  accurate  enough  for  technical  purposes,  but  in  more  important  cases 
X  buying  and  selhng  large  quantities,  my  new  process  is  to  be  preferred. 


ANALYSIS   OF   WATER   FOR   DOMESTIC   PURPOSES.* 
Bt    Febd,    FiscHEa.t 


I 


caroely  a  branch  of  analytical  chemistry  where  exist  so  many  different  views 
Wtia.  vater  analysis.  Since  analyses  of  potable  waters  are  mostly  done  by  professional 
Mysts.  instead  of  medical  men,  the  chemical  work  has  certainly  become  more  exact ; 
"Ot  the  oonclusions  drawn  from  it  are  still,  in  many  cases,  incorrect,  and  do  not  rest 
*>pon  sound  foundation.  Since  Koch's  discovery  of  the  cholera  baccillus,  many  medical 
t»eo  have  taken  to  the  bacteriological  method,  which  in  itself  is  very  praiseworthy,  if 
tiM  too  exaggerated  conclusions  are  at  once  drawn.  Plagge  and  Proskauer  are  of 
■^nion  that  the  chemical  composition  of  a  water  goes  for  nothing ;  all  they  require 


*  Slightly  abridged  from  the  original, 
t  ZtUtckr.  f.  angem  Clumiie,  i\ik  18,  1889. 
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ESTIMATION  OF  EXTRACTIVE  AND  SPECIFIC  GRAVITIES  OF  OFFICIAL 

TINCTURES. 
By  J.  Spilsbuey,  F.C.S.,  Pharm.  CK 
Thb  following  summary  of  averages  is  based  on  estimations  extending  over  a  period  of 
ten  years.     The  tinctures  from  which  the  samples  were  taken  having  been  manufactured, 
under  my  personal  supervision,  from  fine  specimens  of  crude  drugs  (not  specially  selected 
samples)  and  strictly  in  conformity  with  the  formulas  of  the  British  Pharmacopoeia. 

The  evaporations  were  conducted  in  thin  porcelain  basins  of  about  2|  ins.  in  diameter, 
with  the  exception  of  some  rectified  tinctures  which  had  a  tendency  to  creep  over  the 
sides,  in  which  cases  glass  beakers  of  about  2  oz.  capacity  were  substituted.  The  respec- 
tive residues  were  exposed  on  the  water-bath  to  a  temperature  of  212?  Fah.  and  weighed 
at  the  expiration  of  two  hours  : 


Extractive 

Specific 

Bxtraotive 

Specific 

from  10  CO. 

Gravity 

from  10  c.c. 

Gravity 

expressed 

at 

expressed 

at 

in 

grammes. 

60«»Fah. 

■     in 

grammes. 

eo^'Fah. 

Tincture  of  Aconite    . . 

•231 

•855 

Tincture  of  Jaborandi . . 

.232 

•928 

99 

Aloes 

•588 

•961 

99 

Jalap 

•355 

•940 

99 

Arnica 

•029 

•842 

99 

Rhatany  . . 

•314 

•937 

» 

Asafoetida 

•643 

•865 

99 

Larch 

•128 

•846 

» 

Orange 

•335 

•935 

99 

Lobelia     . . 

•301 

•939 

» 

Orange  from 

99 

Lobelia 

fresh  fruit 

•256 

•894 

(Ethereal) 

•105 

•824 

9f 

Belladonna 

•083 

•926 

99 

Hop 

•267 

•930 

Jf 

Benzoin    . . 

1-526 

•889 

99 

Myrrh 

•366 

•849 

19 

Buchu 

•179 

•939 

99 

Nux  Vomica 

•122 

•888 

»9 

Calumba  . . 

•094 

•928' 

99 

Opium 

99 

Indian  Hemp 

•430 

•846 

(simple) 

•416 

•936 

9* 

Capsicum. . 

•080 

•843 

99 

Pyrethrum 

•153 

•860 

99 

Cardamoms 

•567 

•944 

99 

Quassia    . . 

•002 

•921 

99 

Cascarilla.. 

•100 

•932 

99 

Quinine    . . 

•532 

•939 

99 

Catechu    . . 

1068 

•961 

99 

Ehubarb  . . 

•538 

•955 

99 

Chiretta   .. 

•118 

•927 

99 

Savin 

•235 

•933 

99 

Cimicifuga 

•208 

•929 

99 

Squill       . . 

•878 

•953 

99 

Cinchona  . . 

•470 

•939 

>9 

Senega 

•318 

•981 

99 

Cinchona 

99 

Senna 

•835 

•893 

(compound) 

•439 

•937 

99 

Serpentary 

•087 

•911 

99 

Cinnamon 

•140 

•928 

19 

Stramonium 

•045 

•939 

99 

Colchicum 

•100 

•926 

99 

Sumbul    . . 

•365 

•931 

9) 

Hemlock  . . 

•243 

•942 

99 

Tolu 

1^223 

•880 

99 

Cubebs 

•118 

•846 

99 

Valerian  . . 

•208 

•928 

99 

Digitalis  . . 

•407 

•939 

99 

Valerian 

99 

Ergot 

•200 

•932 

(Ammon- 

>9 

GaJJs 

1215 

•978 

iated)    .. 

•237 

•907 

99 

Gelseminum 

•118 

•929 

99 

Veratrium 

•189 

•847 

99 

Gentian    . . 

•398 

•939 

99 

Ginger 

9> 

Guaiacum 

1^392 

•939 

(strong) 

•197 

•847 

99 

Henbane  . . 

•299 

•930 

The 

inference  deducted  in  obtaining  t 

he  foregoing  results  indicates  that  t 

inctures 

manufacti 

ired  under  similar  conditions  sh< 

ould  not  vj 

MTV  from  the  a 

veraire  an 

lonnt  of 

extractive  in  the  proportion  of  more  than  "01  gramme  for  every  •d  gramme  yielded, 
10  o,c,  of  TinctuTQ  beipg  used  for  the  evaporation. 
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MILK  ANALYSIS. 
Bv  Da.  Bennett  F.  Davenpoiit,* 
Ik  tiie  disoossioii  of  the  relativs  merits  of  the  different  methoiJB  of  milk  aoaly^  which 
iras  pablished  in  the  Jime  number  of  Tue  Analyst,  the  many  advantages  of  a  simple 
modification  of  Wanklyn's  method  does  not.,  I  think,  receive  ita  due  conaideration.  This 
modification,  which  I  have  adopted,  I  have  already  published  in  my  Annual  Beport  as 
Milk  Inspector  for  the  City  of  Boston,  Mass.,  1885,  and  as  Analyst  to  the  Massachusetta 
State  Board  of  Health  in  their  Annual  Export  for  1886,  page  138.  As  l>eing  now  the 
nathod  generally  followed  by  most  of  the  olficial  tnJIk  analysts  in  New  England,  a 
umple  description  of  it  may  be  of  interest  to  others. 

The  5  grms.  of  miik  are  weighed  ot!'  in  a  large  flat-bottom  platinum  capsule  of 

full  2^  inches  diameter  on  the  bottom,  and  about  3  inches  across  the  top.     The  4-incb 

high  side  turns  up  from  the  bottom,  not  with  a  aharp  angle,  but  alight  rounding,  this 

being  about  the  curve  with  which  the  milk  runs  up  the  nm  of  the  capsule  drawn  by 

otpillaxity.     The  milk  in  drying  down  does  not  thus  form  any  thicker  deposit  at  tba 

u'Hl^le  of  the  side  than  elsewhere  upon  the  about  5  square  inches  of  bottom  surface  of 

•  capsule.     This  relatively  large  amount  of  surface,  one  square  inch  to  each  grm.  of 

Vple  taken,  causes  each    inch  to  be  covered  with  only  a  little  over  a  single  grain  of 

1  milk  solids.     The  deposit  is  therefore  so  very  thin  as  to  be  readily  exhausted  of 

n  ita  subsequent  treatment  with  boiling  petroleum  naphtha.     When  using  such. 

1  dishes  as   were  originaUy  proposed  by  Wanklyn,  the  reaidue  would  be  so  thick, 

t  is  about  three  times,  as  would  naturally  render  any  such  rapid  method  of  extraction 

El  employ  impossible,  as  the  English  analysts  have  learned.     li^ch  capsule  baa  ita 

J  number  engraved  upon  it,  and  they  are  made  to  weigh  a  little  over  25  grms.  each, 

t  the  bottoms  may  be  atifl  enough  to  remain   perfectly  flat — a  matter  of  very  great 

lortance.     They  are  also  made  to  diifer  fi-om  each  other  only  in  the  second  and  third 

s  of  decimals,  so  that  only  those  weights  have  to  be  changed  in  many  weighings, 

b  la  a  matter  of  no  little  saving  of  labour  where  many  score  of  weighings  are  to 

A  made  each  day.     A  table  of  their  weights  is  kept  within  the  case  of  the  scales. 

)  capeules,  containing  their  samples,  are  placed  upon  a  constant-level  closed-top 

'^"Wster-faath,  of  the  pecuUar  construction  described  on  page  260  of  the  ■fan nml  of  A  nalytiettl 

CfttmUtry.     This  will  hold  twenty-five  capsules  at  a  time.     Here,  being  surrounded  by 

atmosphere  not  already  nearly  saturated  with  moisture,  as  would  be  the  case  if  they  were 

□pan  a  water-hath  with  openings  on  its  top,  they  quickly  evaporate  to  apparent  dryness. 

'rhvf  are  then  transferred  for  their  final  drying  to  a  constant  weight  to  one  of  Weis- 

negg'a  large  porcelain-lined  air-baths,  regulated  to  the  constant  temperature  of  lOii'^  C 

Here  they  are  dried  in  about  half  an  hour,  when  they  ore  cooled  in  a  desiccator  and 

each  weighed  immediately  upon  being  taken  out,  to  guard  against  their  rapid  gain  in 

weight  from  exposure  to  the  air.     Keplaced  upon  the  closed-top  water-bath,  the  capsule 

is  filled  from  a  waah  bottle  with  petroleum  naphtha,  of  the  quahty  of  the  benzine  of  the 

tj,  8.  Pharmacopeia,  revision  of  1860.     This,  unlike  ether,  will  dissolve  out  neither 

milk-sugar  nor  lactic  acid  from  the  dried   milk-solid  residue.     Moreover,  one  gallon  of 

it  totiM  but  as  much  as  one  pint  of  ether  would,  which  la  a  matter  of  some  little  con- 
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sequence  to  one  like  roe,  who  bets  had  to  use  about  100  g&llons  of  it  in  milk^^^H 
duriug  the  pant  Gve  years.  ^^H 

The  naphtha  in  the  capsule,  after  boing  allowed  to  boil  down  about  on<^^^| 
decanted  oS  againut  a  rod  into  a  baetn  to  guard  against  the  remote  poasibilitj  ^^^H 
flakes  of  milk  residue  being  poured  off  with  it.  Replaced  i^pon  the  bath,  the  d^^H 
is  refilled  with  naphtha.  This  boiling  up  and  decanting  off  is  repeated  three  t(^^| 
titnee,  when  after  the  last  one  the  outside  of  the  capsule  in  washed  off  with  od^^l 
played  upon  it  from  the  wash-bottle,  U>  prevent  any  residue  of  fat  being  left  ^^H 
The  capsule,  tlien  liually  replaced  upon  the  bath  to  dry  ofT  the  naphtha,  is  tbes  ^^H 
Bnd  weighed  as  before,  the  butter  being  rather  determined  from  the  loss  of  WM^^| 
the  solida  than  by  the  weight  of  the  evaporated  waahings.  ^H 

The  ash  is  made  by  ignition  of  the  capsule  over  a  one-inch  wide  BntiWB  |^H 
which  thuR  gives  so  wide  a  flame  as  not  to  reijuire  a  heating  to  a  high  tempend^^l 
point,  and  thus  a  possible  loss  by  the  votatilisation  of  the  potassium  chlorid«.^^| 
milk-sugar  I  determine  by  the  use  of  a  Soleil-Veutxke  saccharimeter,  in  the  eama  Dt^^l 
has  now  been  several  times  described  in  the  journals  by  Drs,  Wiley,  ^ielti^HI 
others.  The  otiier  ingredients  ivhich  reduce  copper  in  Fehling's  solution,  are  nAt^Hd 
reclionod  as  sugar,  by  which  the  apparent  amount  of  albuminoids  present,  wIui^^B 
obtained  by  diSeretice,  would  be  diminished.  ^H 

The  peculiarities  of  my  modification  is  then  the  use  of  an  evaporating  capn^H 
such  a  very  large  relative  area  as  will  leave  the  residue  thin  enough  to  be  ni^H 
exhausted  by  the  boiling  naphtha.  Thus  a  diameter  of  '2k  inches  in  the  capsule  wi^H 
for  b  grms.  of  better  than  average  quality  of  milk,  with  a  surety  that  there  will  Bd^| 
£s  much  as  one-tenth  of  1  per  cent,  of  fat  loft  as  a  maximum  error.  And  surals^H 
is  fine  enough  for  all  commercial  work,  and  it  is  much  to  be  doubted  if  much  V^| 
aHects  to  be  more  ac-curate  by  a  decimal  than  this  is  really  so.  The  method,  aa  Ittro^^l 
transfer  of  substance,  cannot  well  be  made  more  simple  for  the  determinatl^^l 
total  solids,  fat  and  ash.  When  the  average  life  of  kucIi  an  evaporating  capsule  imfl 
reasonable  usage  is  considered,  it  cannot  well  be  cheapened,  although  the  outlay  fwl 
kilo,  of  platinum  for  forty  capsules  like  mine  does,  it  is  true,  involve  an  original  expeMI 
of  nearly  400  dollars.  The  shape  of  my  capsules  makes  posuble  ooropIeteDees  of  n 
traction  with  the  solvent  used,  and  the  canstruction  of  the  cloeed  wat«r-bath  hMtanl 
the  process  in  no  small  degree. 

ON  SOME  RESULTS   OF   ANALYSES   OF  OLIVE   OIL   FROM    DIFFERBril 
SOUR0E8.  '^ 

Bv  Leonaud  AKcuncTT.* 
Thb  examination  at  various  times  during  the  prist  seven  or  eight  years  of  samples  takn 
from  large  bulks  of  olive  oil  intended  for  lubricating  has  afTorded  an  opportunity  ol 
making  a  compariHon  of  the  oil  from  severnl  diD'erent  sources ;  but  as,  unfortunately 
only  a  fraction  of  the  samples  have  been  labelled  with  the  port  of  shipment,  tlie  numb« 
available  fur  purposes  of  comparison  h*  not  so  large  as  it  might  have  been. 

The  results  are  arranged  in  the  following  table,  and  the  following  «oocluuonA  m^ 


•  J'lWKkl  uf  til*  Souietj  vf  Cheniml  Induitrg. 
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Total 

Naraber 

Nolober 

Per  Cent. 

Free  Fatty  Acid  {=01do  Add);- 

S:iiim:  o(  the  Oils. 

Nnmberof 
Samples. 

AdaltB  ration 
as  well  SB  for 

tDDnd 

fuund 
Geoame. 

Aoiditj. 

Higbeat. 

Lowest. 

Avengft, 

vUIo.. 

32 

32 

31 

96-8 

10-0 

1-5 

4-4 

■■..t««» 

3a 

33 

27 

77-1 

26-1 

20 

6-7 

■    knowa 

3 

3 

2 

66-6 

5-6 

21 

3-3 

-pain  (total).. 

70 

70 

60 

8B-7 

2J! 

1-5 

6fi 

■..,i.[wli 

11) 

18 

17 

94-i 

16-9 

■9 

7-3 

-i«    .. 

1*2 

8 

8 

lOO'O 

25-3 

41 

10-9 

I'TiopoH 

•T 

3 

3 

100-0 

fl-6 

4-1 

6-3 

■'plre  . . 

■' 

1 

1 

100-0 

9-4 

9-2 

9-3 

iuiy  (total)  . . 

36 

30 

29 

96-7 

25-2 

■9 

85 

Sdly  (Messina) 

28 

22 

9 

40-9 

16'6 

■5 

91 

OreecafZante).. 

2 

2 

3 

100-0 

8-7 

4-8 

e-7 

CuJu.. 

12 

10 

6 

60-0 

16-8 

5-5 

9-5 

btut.. 

3 

3 

135 

8-5 

10-4 

The  Seville  oils,  both  as  regards  their  freedom  froni  acidity,  and  the  high  perceu- 

tkp  of  geDuise  samples  among  them,  prove  to  be  superior  to  the  famed  G&llipoli  oils. 

H»  acidity  of  some  of  the  tramples  of  Malaga  oil  was  very  high,  but  the  average  acidity 

ni  has  than  that  of  any  of  the  Italian  oils,  exuept  those  from  Monopoli,  of  which  only 

M  (luM  aunplea  were  examined.     Among  the  Malaga  oils  there  was  a  large  percentage  of 

^■^■hentol   sampleei.     Takiog  the  Spanish  oils  geDerally,  although  they  appear  from 

^Hmh  rwults  to  be  more  liable  than  the  Italian  oils  to  be  adulterated,  yet,  on  the  other 

^Hnd,  they  are  as  a  rule  deddedly  more  neutral,  which,  as  regards  lubrication  and 

Earning,  is  a  very  important  point. 

Amongst  the  Italian  oils  those  from  Qioja  are  distinguished  for  their  acidity.     The 
;iall  number  of  adulterated  Italian  oils  ia  worthy  oE  note. 

My  analyeee  of  the  oils  from  Sicily  ijuite  confirms  their  reputation  for  inferiority. 
'^"yare  very  largely  adulterated,  and  as  n  rule  decidedly  rancid. 

A  few  single  samples  from  sources  not  named  in  the  table  have  also  been  examined. 
TviB,  some  oil  from  Mitylene  proved  to  contain  as  much  as  30  per  cent,  of  free  fatty 
imple  labelled  "  Sfajc  Fine  Olire  Oil  "  gave  the  following  results  : — 


8p.  gr.  at  60°  F. 

Free  fatty  acid  (  —  oleic) 

Rise  of  temperature  with  eiilphuric  acid  of  97  per 

cent,  strength    .  . 
Percentage  of  KOH  required  for  eaponification 
Melting    point   of    fatty    adds    by   capillary    tube  1 

method  . .  . .  . .  . .  .  . .  I 


■9169 
I3'5  per  cent. 

43 -a"  C. 

19-38  per  cent. 

28"  C.  and  28-5'  C. 


212  THE  ANALYST. 


The  Elaidin  required  310  minutes  to  solidify  at  19^  C.|  and  was  dark  lemon  yellow 
and  soft  after  standing  24  hours  at  19°  C. 

The  oil  showed  no  unusual  tendency  to  dry  when  tested  side  by  side  with  olive  oS 
of  known  purity. 

By  Eenard's  process  no  Arachis  oil  was  found. 

By  the  Miliau-Stock  test  no  cotton  oil  was  found. 

The  melting  point  of  the  fatty  acids  is  quite  abnormally  high,  and  so  also  is  the 
specific  gravity,  considering  the  large  percentage  of  free  fatty  acid  in  the  sample.  No 
conclusions  can  be  drawn,  however,  from  the  results  yielded  by  this  single  sample. 
Another  African  oil,  from  Saffi  (Morocco)  gave  quite  normal  results. 


DYNAMICAL  THEORY  OF  ALBUMINOID  AMMONIA. 

By  Robert  B.  Warder.* 
The   following    investigation   was   suggested   by   committee  work   of    the  Americu 
Association  for  the  Advancement  of  Science,  on  water  analysis.     It  is  an  attempt  to 
apply  well  established  principles  of  mass  action  to  certain  questions  involved  in  the 
determination  of  albuminoid  ammonia.     The  following  points  have  been  kept  in  vi0w: 

1.  Can  some  probable  correction  be  made  for  the  error  incurred  by  stopping  the 
distillation  while  an^monia  is  still  coming  off  1 

2.  What  modification  of  the  original  method  seemd  rational ) 

3.  What  insight  can  be  gained  into  the  nature  of  the  dhemical  process ) 

The  experimental  basis  of  the  following  paper  will  be  found  in  Mallet's  report  od 
the  determination  of  organic  matter  in  potable  water,t  with  the  addition  of  some  details 
kindly  communicated  by  Dr.  Charles  Smart. 

I.     Distillation  of  Free  Ammonia, 

In  the  distillation  of  albuminoid  ammonia,  two  stages  must  be  distinguished :  fiist, 

oxidation  of  the  nitrogenous  body  by  the  alkaline  solution    of  permanganate;  and, 

second,  the  separation   of  ammonia  thus  formed  by   distillation.      It  will  be  most 

convenient  to   begin   with   the  discussion  of  this  second  process,  which  is  essentiaflj 

physical.     As  in  any  other  case  of  fractional  distillation,  water  and  ammonia  both  peas 

from  the  fluid  to  the  gaseous  or  vapour  condition,  in  accordance  with  their  respective 

tensions  and  mass. 

Let     X  =  volume  of  fluid  in  retort. 

y  =  weight  of  ammonia  in  retort. 
z  =  weight  of  ammonia  in  distillate. 

Then  -  =  concentration  of  fluid  in  retort, 

X 

~  =  — r —  =   concentration  of  any  small  portion  of  distillate. 

dx  dx 

The  coefficient  of  volatility  may  be  defined  as  the  ratio  of  the  oonoentration  in 
any  small  portion  of  distillate  to  that  of  the  fluid  in  retort.  Designating  this  ooeffident 
as  ^,  dy_^  ^  y  (1) 

dx  '  X 

^^AmffriciMi  Chemical  Journal, 
t  Report  of  the  National  Board  of  Health  for  1882. 
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i  the  ordiimry  distillation  of  ammamiEt,  k  is  found  to  be  approximately  constanti 
ind  it  will  be  so  regarded  here.     By  ictegratian, 

'oft,  y        ^-  l"g*  -v  +  constant ; 
inng  zero  subscript  to  denote  initial  oonditions, 

'*>K'  yo  =  ^'  logf  ■'^s  +  constant,  ■ 

log,  -*-  =^  /:.  lop,  —  , 


log  ■ 


.  k.  log 


(3) 


>  very  neeful  formula  for  detonniitg  the  coefficient  ot  volatility  and  tracing  the  progma 
Df  diaUUation.  Curve  A,  in  the  figure,  represents  y  as  that  function  of  x  defined  h^ 
iqnation  (3). 

Wanklyn,*  who  was  the  first  to  use  and  define  the  terra  coefficient  of  volatility, 
reports  four  expsriments  for  its  determination.  One  litre  of  dilute  aqueous  ammonia 
ns  distilled  in  each  case  until  50  co.  of  distillate  had  been  collected.  Aa  nearly  one- 
hiif  the  ftimnonia  token  was  distilled  with  the  first  5  per  cent,  of  water  (the  concen- 
liUioD  in  the  retort  being  gradually  reduced  at  the  same  time),  Wanklyn  estimated  k 
■qui  to  "  about  thirteen  or  fourteen."  The  experimental  data  are  given  below  with 
note  precUe  values  of  /.:,  as  calculated  by  equation  (2).  In  each  case,  a;,  =  1,000, 
t—  !)50,  The  quantities  of  ammonia  taken,  and  that  found  in  the  distillate,  are 
d  in  milligrams,  under  i/„  and  x  respectively  ;  the  difference  (remaining  in  retort) 


1000 


I 

^^^is  value  may  be  rather  too  low,  as  no  account  is  taken  of  a  possible  loss  from 
mperfect  condensation,  a  loss  averaging  7*2  per  cent,  in  Smart's  experiments. 

The  same  author  observes  also  t  that  in  the  distillation  of  one-half  liti-e  of  water, 
he  ammonia  found  in  the  first  measure  of  50  c.c.  is  three-fourth  of  the  whole  quantity 
[  ammonia  obtained.  By  equation  (2),  oasuming  that  any  loss  affects  each  part  in  the 
HM  pn^rtion, 

^K  log  i  =  L  log  T%. 

^K  .-.    k^  13-14. 

^Hbrty  experiments  by    Smart  to  determine   the  loss    of 
HimiMtion   are  also  available  for    the   estimation    of  k,  the  t: 

atiJIate  having  been  nesslerised  separately. j:  A  single  distillation  aflbrds  several 
ilaee,  as  each  fraction  determined  may  be  compared  with  the  whole  quantity  found  in 
ibiequent  fractions.  The  values  thus  deduced  vary  from  10  to  IC,  with  a  few  instances 
lyond  these  extremes.  The  variations  in  the  values  of  k  do  not  show  any  well  marked 
a  to  the  whole  quantity  of  ammonia  present,  to  the  amount  of  loss,  nor  to  the 
•  Phil.  Mag,  [4],  45,  132  (Feb.  1873). 
t  Waribtfo's  IFaier  AmUyiit.  6tb  and  Tth  editionB,  p.  41. 
appeal  in  the  Beport  of  the  National  Board  of  BeaUh  for  1882,  pages  312-314. 
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r. 

3-75 

r'. 
4-23 

4-4 

5-26 

5-4 

5-65 

rate  of  boiling.  The  experimental  work  was  done  wholly  for  another  porposei  and 
probably  with  juet  such  care  as  the  conscientious  analyst  would  ordinarily  give.  We 
may  then  assume  13  as  a  mean  value  for  k,  remembering  that  considerable  allowance 
must  be  made  for  unexplained  variations. 

II.  Application  of  Formula  to  JSatimation  of  Free  Ammonia, 

In  the  analytical  process  it  is  usual  to  distill  three  or  four  fractions,  each  nearly  equal 
to  one  tenth  of  the  original  volume.  For  100  parts  of  free  ammonia  present,  wben 
^  =  13,  theory  would  lead  us  to  expect,  in  four  successive  fractions,  the  increments 
named  below  under  ^Zf  with  loss  of  0*13 ;  vertical  lines  in  the  figure,  a,  a,  a,  represent 
these  increments  geometrically.  The  ratio  of  each  increment  to  the  next  is  stated  under 
r.  The  mean  values  of  the  ratios  obtained  in  the  experiments  to  determine  loss  of 
ammonia  are  given  under  r ' : 

No.  A  z. 

1  74-6 

2  19-9 

3  4-53 

4  -84 

In  the  analyses  of  natural  waters  reported,  considerable  variation  appears 
in  the  ratios  of  successive  increments,  but  usually  not  more  than  might  be 
expected  from  the  observed  variations  in  k.  Analyses  No.  18  and  No.  54  are 
exceptional  and  happen  to  give  identical  results,  the  free  ammonia  being  *015,  *01i 
and  *01  mgm.  in  the  three  fractions  nesslerised,  with  ratios  1.5  and  1.  In  such  cases 
there  is  a  strong  probability  that  some  more  complex  body  is  gradually  decomposed  hj 
simple  boiling  with  sodium  carbonate.  Small  ratios  between  the  successive  fractions  of 
**  free  ammonia  *'  may  lead  to  suspicion  of  urea  contamination,  though  of  course  due 
caution  should  be  used  in  drawing  such  conclusions.  The  analyst  will  at  least  find  it 
instructive  to  enter  the  ratios  in  his  note-book,  together  with  the  separate  resnlts  of 
nesslerising ;  this  will  appear  more  plainly  in  the  following  sections.  The  slowness  of 
the  chemical  action  usually  retards  the  distillation  of  albuminoid  ammonia,  giving  rise 
to  much  smaller  ratios  between  successive  fractions  than  those  named  above. 

III.  Action  of  Mass  in  Formation  of  Albuminoid  Ammonia. 

We  must  now  attempt  to  follow  the  chemical  as  well  as  the  physical  aspect  of  the 
process.  In  the  .former  the  reactions  may  be  much  involved,  and  various  formulas 
may  be  required  to  represent  the  successive  formation  and  destruction  of  different 
substances.  Let  us  consider,  as  an  ideal  case,  a  single  chemical  reaction,  involving  one 
molecule  each  of  three  reacting  bodies ;  the  formation  of  ammonia  taking  place  at  each 
moment  of  distillation,  in  each  cubic  centimeter  of  the  fluid,  in  proportion  to  the  product 
of  the  quantities  of  the  nitrogenous  body,  the  potash,  and  the  permanganate  preeeot 
therein. 

Retaining  the  use  of  x,  y,  and  z  as  explained  in  section  I,  let 

u  =  weight  of  the  nitrogenous  body  in  the  retort, 

t;  =  weight  of  potash  in  the  retort, 

w  =  weight  of  potassium  permanganate  in  the  retort, 

t  =  time,  in  minutes,  from  the  beginning  of  the  reaction, 

a  =;=  coefficient  of  speed. 
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»*nme  ako  a  umform  rate  of  distillation,  in  which 
-  -  volume  didtitled  per  minute, 
-  yolume  of  fluid  in  retort  »t  the  beginning  of  the  actiou  ;  whence 

1(1  dx=  -  bdt. 

fc"*  —I  — ■  ""*  ~"  =  weights  of  the  three  active  aubstancea  in  each  cubic  centimeter  of 

vA  m  the  retort, 


ad,  by  th«  lav  of  mass  action, 


—  'i    -r  =  rate  of  change, 
etc  ^ 


The  reagents  are  present  in  euch  large  excees  that  v  and  uf  may  be  regarded  as 
KoEtantB  (unlesB  the  permanganate  eufTtirB  from  an  unusual  amount  of  pollution),  and 
ItJptllBEKtian, 


log,  tt=  - 


+  constant, 


+  constant, 


li  nsy  be  vritten 


-log- 


i-i) 


irx^  log,  ICJ  X  '     s 

This  eqaation  represents  any  one  reaction  of  the  kind  specified  during  the 
Mtoimtnition  required  in  an  ordinary  estimation  of  albuminoid  ammonia,  but  the 
uUuneUcal  expression  must  not  be  pressed  too  far.  Thus,  if  we  make  x  =  0,  this  not 
nly  implies  that  the  contents  of  the  retort  are  evaporated  to  dryness,  but  also  that  the 
mgenta  have  gained  infinite  concentration,  and  therefore  act  with  resistless  force, 
dieting  complete  alteration  of  any  remaining  traces  of  the  nitrogenous  body.  The 
'Wm  of  the  curve  varies  greatly  with  the  value  of  A .  Two  examples  are  given  in  the 
igore.  Curve  B  represents  this  equation  when  .1  -^  1  ;  curve  G  when  .1  —  -j^u.  Since 
Ills  i[uantity  of  ammonia'  present  at  any  moment  (both  in  retort  and  distillate)  is  pro- 
^rUonal  to  the  weight  of  Ihe  nitrogenous  body  transformed  we  may  write 

uo-u:uu:;(ff+i):(y+3),. 

■We  Bubecript  so  is  used   to  denote  the  ultimate  value   theoretically  possible ;  or,  in 
woUiar  form  (since  y  =  0), 

■lie  carves  Ji  and  C  are  so  drawn  that  ordioates  represent  (y  +  s)  as  a  function  of  x. 

It  will  be  seen  at  once  that  when  J  =  1  the  quantity  of  ammonia  increases  very 
kpidly  during  the  first  part  of  the  distillation,  but  when  vt  ^^  O'l  (^-i--)  increases  but 
iflwly  notil  the  fiuid  is  considerably  concentrated.  Equation  (4)  suggests  various  modi- 
DitioDS  by  which  A  may  be  altered  at  pleasure ;  for  example,  by  increasing  the  quantity 
t  {MTm&ng&nate  used  (represented  by  vi),  or  by  distilling  a  less  quantity  (6)  each 
fcutfc     Thne  Smart  noted  several  instances  of  increased  action  by  slower  boiling. 
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REPORT  OF  RECENT  KESEAKCHES  AND  IMPROVEMENTS  IN 
ANALYTICAL  PROCESSES. 
Tub  Sbi'Aiutio>i  of  Copper  pe«m  Aktimosy.  Finkekkb.  Millk.  K'onigl.  lech. 
Tnteh,  1889. — The  eepiiration  ia  efiect«d  in  two  stages :  first  by  the  precipitation  of 
■  Imlk  of  the  copper,  as  cuprous  iodide  in  an  acid  solution,  and  tben  by  the  removal 
Uw  temainder  as  sulphide  in  an  ammonmcal  solution.  The  author  has  e^itablished 
•  (<dlowin^,  which  serve  as  a  basis  for  the  method;^(l.)  Cuprous  iodide  carries  down 
ittraony  even  in  the  presence  of  tartaric  acid  from  a  nitric  acid  solution  of  the  two 
etals,  but  does  not  do  so  if  the  antimony  be  first  converted  into  a  double  salt  of 
itiiDODy  pentaHuoride  and  an  alkaline  fluoride  by  the  addition  of  the  latter.  (2.)  Free 
dine  in  the  presence  of  an  alkaline  fluotide  converts  antimony  triiluoride  into  the 
mtafluoride.  (3.)  Sulphurous  acid  reduces  antimony  pentafluoride  slowly  in  the 
rwonce  of  potassium  iodide :  the  addition  of  hydrochloric  acid  ha^tena  the  reaction, 
ut  the  presence  of  potassium  fluoride  almost  completely  inhibits  it. 

Prom  this  the  following  method  is  derived  : — If  the  solution  to  be  treated  contain 
ke  antimony  as  a  pentad  compound,  ail  that  is  nece&sary  is  to  add  an  alkaline  fluoride, 
km  potaseium  iodide  and  eulphuroua  acid  ;  heat  gently,  filter  ofi'  the  bulk  of  the 
i^iper  M  cuprou'i  iodide,  and  wash  with  boiling  water,  made  acid  with  sulphuric  acid. 
ji  the  ei'ent  of  the  antimony  being  in  the  triad  state  the  solution  may  be  first  treated 
nth  chlorine  or  bromine  water,  or  oxidation  may  even  be  effected  by  the  iodine 
Ibuited  by  the  action  of  the  cupric  salt  al.to  present  on  the  potaasium  iodide,  provided 
ime  be  allowed  for  it  before  the  addition  of  sulphurous  acid.  The  filtrate  containing 
lU  tlia  antimony  and  a  little  copper  ia  o^diaed  by  bromine  n-ater,  and  the  metals  pre- 
ipUted  together  by  sulphuretted  hydrogen,  the  mixed  sulphides  dissolved  in  hydro- 
iiloric  acid  with  the  addition  of  potaa^um  chlorate,  ammoaium  taHrate  added,  and 
unmonia  in  excess  ;  the  resulting  solution  is  heated  on  a  water-bath  and  sulphuretted 
ifdrogen  added,  until  no  further  precipitation  occurs.  By  thus  minimising  the  quantity 
i  unmonium  sulphide  present,  re-solution  of  cupric  sulphide  is  avoided.  The  filtrate 
nnUining  only  the  antimony  ia  acidulated  with  sulphuric  acid  and  sulphuretted 
lijdrogen  passed  through  ;  the  antimony  is  determined  in  the  sulphide  thus  precipitated 
^  heftting  it,  together  with  its  filter,  with  hydrochloric  acid,  and  determining  the 
uilphuretted  hydrogen  evolved  by  standard  iodine  solution.  The  author  has  established 
Jiat  antimony  sulphide,  precipitated  in  the  presence  of  sufficient  ammonium  tartrate  to 
Xnirert  all  chlorine  present  into  ammonium  chloride,  is  of  normal  composition,  and 
'ields  the  theoretical  quantity  of  sulphuretted  hydrogen  when  heated  with  hydro- 
iloric  add.  The  analytical  results  show  the  method  to  be  reliable,  if  potassium  or 
odium  tluoride  in  the  proportion  of  about  1  grm.  to  0275  grm.  of  antimony  be  used, 
id  the  Bolntion  in  which  the  first  stage  of  the  separation  is  efiected  be  about  300  c.c. 

W.  H.  D. 


i 


Abhohual  Appearance  op  Cholerestis.  J.  B.  Nagelvoort,  Ifedtrl,  Eydtehr.  v. 
'ionmieie,  elo.  Oeloher,  1689. — A  sample  of  cod  liver  oil  submitted  to  the  author  was 
HUd  in  the  OBual  way  for  phytosterin,  and,  indeed,  the  well-known  needle-shaped 
rystali  were  obtained,  apparently  showing  the  presence  of  a  vegetable  fat.  On  applying 
lit  chemicoi  teets,  it  was,  however,  proved  to  be  cholereetin.     On  repeating  the  procees, 
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the  author  suoceeded  in  getting  the  proper  crystals,  but  he  fears  their  shape  may  be 
influenced  by  temperature,  concentration  of  the  liquid,  and  rate  of  evaporation,  and, 
therefore,  the  mere  appearance  counts  for  nothing.  The  following  reactions  serve  to 
recognise  cholerestin :  Sulphuric  acid  gives  a  reddish-brown,  turning  to  dirty  green  oa 
adding  a  drop  of  water.  A  mixture  of  equal  parts  of  chloroform  and  sulphuric  add 
gives  a  violet  colour,  changing  to  red  and  immediately  discharged  by  a  drop  of  water. 

L.  DB  K. 


Ok  the  Analysis  of  Olive  Oil.     Kioul  Bbulle  {Rev,  Internal,  dee  Faleifieaium, 
Oct.  15,  1889). — For  the  testing  of  olive  oil,  the  author  employs  argentic  nitrate  in  te 
presence  of  fuming  nitric  acid.     The  argentic  nitrate  decomposes  violently,  and  prodnoK 
metallic  silver,  with  a  coloration  depending  exactly  on  the  nature  of  the  oU  employed. 
If  we  mix  10  c.c.  of  an  oil  with  0*5  c.c.  of  fuming  nitric  add  in  a  porcelain  capsule^ 
heat,  and  shake  the  mixture  violently  until  a  foam  has  been  produced,  we  obtain  difoent 
colours,  according  to  the  oils  employed.     We,  however,  take  no  notice  of  these,  bafe 
go  on  with  the  process  by  adding  5  c.c.  of  a  25  per  cent,  solution  of  argentic  nitrate  in 
alcohol  of  90°.     Still  applying  heat,a  moment  arrives,  at  about  115°  0,  when  the  argentic 
nitrate  decomposes,  and  deposits  metallic  silver.    Having  reached  this  point  and  continued 
to  heat  until  the  first  flecks  have  just  disappeared,  we  observe,  on  the  one  hand, 
the  coloration  of  the  slight  oily  stratum,  which  is  easily  seen  by  slightly  inclining  the 
capsule ;  and  on  the  other  hand,  the  metatiic  flecks  glistening  on  the  surface  of  the 
liquid.     On  saponifying  the  oils,  and  treating  them  by  the  same  method,  the  colora- 
tions obtained  are  all  different,  as  may  be  seen  by  the  following  table : — 


Oils. 


Olive 

Cotton 

Sesame 

Ground-nut 

Poppy-seed 

Qold-of-pleasure 

Linseed 

Colza 


Colorations  obtained. 


In  the  natural  state. 

Saponified. 

Oily  strata. 

Flecks. 

Oily  strata. 

Flecks. 

Olive  green 

Green 

Orange 

Brownish  green 

Green 

Terra  vert 

Eaw  sienna 

Cobalt  violet 

Chrome  green 

China  blue 

Gold  yellow 

>9              » 

Sap  green 

Emerald  green 

Persian  lake 

Bright  violet 

Olive  green 

Pale  greenish  blue 

Gold  ochre 

Blue 

Persian  lake 

Bright  blue 

Deep  chrome 

)» 

Dragon's  blood 

Emerald  green 

Black 

Green        blue 

Persian  lake 

Brownish  green 

Burnt  carmine* 

TJltramarine 

*  Alter  becomhig  cold,  it  forms  a  crystallization  of  blne-colonred  needles  on  the  surface. 

The  designations  of  the  colours  are  those  used  in  watei^colour  painting.  In  ooD- 
paring  the  tint  of  any  mixture  of  oils  treated  by  this  method  with  those  given  in  the 
above  table,  a  chemist  will,  after  a  little  experience,  be  readily  able  to  prove  the  presence 
of  a  seed  oil  in  olive  oil,  as  well  as  to  detect  adulterations  as  low  as  b  per  cent.,  and  to 
name  the  foreign  oil  present  in  the  sample.  M.  S.  A.  H. 
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The   QrANTlTATTVE    EsTIHiTION    OF   GAL\f'TOSE.        By    E.    SxBir.EIt     [Ze!l4.  f.    Awil. 

MM.  28,  411). — The  author  hB;s  prepared  a  table  to  calculate  the  quantity  of  galactose 
MB  tb»  quantity  of  copper  reduced  ;  60  c.c.  of  Fehtiog's  soliitiou  diluted  with  an  equal 
Ik  of  water  is  brought  to  boiling  ;  35  c.c.  of  the  galactose  solution,  previously  warmed, 
ftdded,  and  the  mixture  heated  3-4  minutes.  The  filtration  was  done  by  Soxblet's 
ibestes  Filter  (see  Freseuius'  "  Quantitative  Analysis,"  Gth  edition,  p.  oDG),  and  the 
pper  oxide  reduced  in  a  current  of  hydrogen-  Tlie  time — Z-i  minutes — ^must  be 
beret)  to,  AUibon  {Juurn,  f.  Prakt.  Cftem.  22,  7'2)  having  shonn  that  by  long  heating 
alf  an  hour)  a  further  precipitation  of  cuprous  oxide  oocura.  The  author's  experi- 
mt9  show  that  from  :i  to  7  minutes'  heating,  the  results  are  the  same. 

The  following  table  gives  the  mean  of  his  rewilts,  obtained  from  two  different 
OjiisB  of  galactose,  four  eatimationiS  being  usually  made  for  each  dilution ; — 


GaJactose. 
250  m.g. 
237-5 
2250 
312-6 
200-0 
187-5 
175-0 
162-5 
1500 
137-5 
125-11 
113-6 
100-0 

87-6 

75-0 

62-5 

60-0 

37-5 

260 


434-fi  m.g. 

411-8 

303-6 

375  0 

354-2 

335-0 

316-4 

297 -fi 

277-5 

254-0 

232-7 

211-1 

188-7 

165-4 

142-4 

120-2 

94-8 

73-1 

49-0 


H.  D.  R. 


REVIEWS. 

»  AsALTncAL  Tablbs  Showing  the  Bbh-^viohr  of  the  More  Common  BIetalb 

■Acids  to  the  Obuinaev  REA(iENT8,  «ith  Sfecui.  Reperbnce  to  thb  colocb  of 

f  Vaeious  Osidks,  Salts,  Precipitates,  Flames,  Bouas-beads,  and  Blowpipk 

A  Class-book  poe  Students  in  Hospitals,  Colleoes,  and  Sc;nooLs. 

.  WlLBOK  Hake,  Pu.D,,  F.I.C,  F.C.S.     London  :    G.  Philip  &  Son,  Fleet 

L,  Tith  SO  voluminous  a  title,  and  a  preface  nearly  filling  two  pages,  is  simply 
Tthe  usual  sort  of  imperfect  analytical  tables  served  up  to  the  budding  aspirants 
fw  ordinary  medical  primary  examinations,  and  eulbcientty  full  to  get  them  through 
^litir  arduous  analytical  labours  in  the  (so-called)  class  of  practical  chemistry.  It,  how- 
inr,  differs  from  all  other  books  with  which  we  have  met  (except  Dr.  Simon's  "  Manual 
if  Chemistry,"  published  in  1885  and  reviewed  at  the  time  in  our  columns),  inasmuch 
*  that,  attached  to  each  teat  there  is  a  picture  of  a  test  tube  showing  a  hand-painted 
■fvesentatioD  of  what  the  colour  of  the  precipitate  should  be  (supposing,  of  course,  that 
bt  (tQcIent  works  properly) ;  and  there  aie  also  similarly  coloured  representations  < 
Inrpips  beads,  and  charcoals,  and  of  bunsen  flames.     What  real  advantage  there  « 
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be  to  the  student  oliier  than  ettikbliDg  him  to  §kulk  hui  practical  cheuiiatiy  c 
more  than  he  now  too  often  does,  and  grind  up  at  home,  it  is  difficult  to  see.     Hat  tl 
it  will   be  useful  to  the  unfortunate  demonstrator  who  ig  expected  to  teach  pn 
(ibemistry  to  perhaps  thirty  men  all  at  once,  is  quite  evident.     This  is  the  real  i 
auob  illuBti-ated  booki) ;  and  Dr.  Eake  lets  the  cat  out  of  the  bag  in  his  preface,  when  b 
aaye ;  "  The  book,  I  believe,  should  prove  of  service  in  schools,  or  in  large  classes  «' 
individual  attention   from   the  teacher  becomes  dilScult,  or  almost  impracticable;  t 
medical  students  who,  under  the  present  regulations,  have  a  good  deal  of  simple  a 
to  learn  in  a  comparatively  short  space  of  time,  will  possibly  find  their  labours  UghtM 
by  its  use."     There  is  no  doubt  that  all  those  hospital  and  school  teachers  who  1 
take  the  least  [Kjeaible  trouble  over  their  work  will  find  it  well  worth  their  « 
quietly  inti-oduce  Dr.  Hake's  illustrated  tables  to  the  notice  of  the  cla«e. 
Bucb  books,  it  is  here  and  there  a  little  nlipsbod,  au  witness  the  paragraph  on  meb 
which  a  student,  having  been  told  that  he  must  not  use  HCl,  but  nitric  acid,  to  di 
Pb,  Eg,  and  Cu,  is  yet  left  in  doubt  ae  to  whether  lie  might  not  use  hydrocblor 
for  Ag.     8urely  it  would  have  been  just  as  easy  to  put  the  Ag  in  the  nitric  a 
be  done  with  it.     So  far  as  the  colouring  goes,  it  is  really  very  well  done  indet 
^_    quite  amusingly  natural  in  many  oases,  and  as  we  said  before,  the  book  is  a  i 
^L  to  the  overworked  or  laxy  teacher,  and  to  the  "  wagging  "  student. 

B  ^ 

^^bassi 

^^■cepres 
^■Harad 


LAW    NOTES. 


CONOBHSBO  Skiu  MiLK.—An  oilman  named  White,  carrying  on  btuineui  in  CAmbMin 
js  sammoned  at  Lambeth  I'olloc  Court,  for  Helling  coodeosed  milk  not  of  ihe  subMance  m 
BpreseDteil,  acoording  to  the  termn  ot  tlie  Ailalt«ratiou  Aot.  — Mr.  Iliron.  barriator,  Initraot 
fllariden.  rralry  clerk  ol  Camberwell,  appeared  Co  prosecute;  the  defeadant  was  repraunl 
BmUj. — George  Dowoj,  one  of  the  Inspeolora  ot  llie  Camberwell  Veatry,  staled  tlutt  ha  wi 
deCandant'i  shop  and  aaked  tor  tbreo  tins  of  oondemied  milk.  White  aaked  bim  what  lintod  ha  m 
have,  and  be  repU^  the  "  Stanilard  "  brand.  There  were  sevoral  other  brands  there. 
tbe  three  tm».  Witness  now  produced  tUu  certificate  ot  Dr.  Bernajs,  the  analyst  t 
which  showed  that  90  per  cent,  ot  tbe  cream  had  beeaabatraoted.— Dr.  Bemayi  iohu 
that  the  uertlScate  prodaoed  was  given  by  him,  Tbe  label  upon  tbe  tiiu  sold  was  nt 
Stan^tfd  Brand  is  apeolalty  prepared  from  the  richeat  cow's  milk  from  which  a  portion  of  tb 
hat  been  removed,  and  nothing  added  but  cane-sosar.  It  is  better  and  oheapei  than  fresh 
ordinary  purposen.  Five  parts  ot  water  to  one  of  milk,  and  for  infants  8  to  IG  parts  water,  a 
(o  age."  There  bud  been  aotbing  added  to  the  milk  but  cane-sugar.— By  Mr.  Biron ;  Saoh  a 
ttoD  io  diluted  would  not  bo  fit  food  for  infantd.^Mr.  Kesley  aaid  the  "  Standard  "  brand  * 
milk,  ami  then  proceeded  to  quote  several  declsloni  with  rogurd  to  noh  caxen,  and  oontende 
defendant  was  not  liable. — The  defend aot  was  called  and  stated  that  hesoUl  the  milk  In  qne 
other  brands  at  3d.,  4d.,  IJd.,  and  SJd.  Ho  declared  that  ho  told  the  inspector  it  was  pant;  l 
and  was  sure  he  called  thu  attention  of  the  olUcer  to  tbe  labels  on  the  tins,  which  ahovi 
skimmed  milk.— Some  leg^  arguments  followed,  and  Hr.  Biron  (tbe  magistrate)  aald  it  n 
was  an  important  and  diflicnlt  case.  Under  atl  tbe  circBmstHDoea,  however,  be  felt  I'oiUiJ 
viot,  altbougb  at  tbe  same  time  be  was  tally  uttinSed  tbe  defendant  was  without  tbe  alighta 
or  bad  any  inteution  to  defraud.  He  abonld.  therefore,  only  be  too  willing  to  grant  a  of" 
various  ooints  to  be  argued  in  a  eapotior  Court,  He  consbjeied  tbe  sale  was  one  lo  the  ; 
the  parchawr  under  the  Act,  and  he  thorctote  ordered  defendant  to  pej  a  fine  of  tO>.  I 
Notloe  ot  appeal  was  given.  


COREEBPONDENCE. 


[The  Hl'ilor  Unet  tnai 


f  HiH,— In  your  current  iaano  yoa  are  correct  in  ascribing  to  me  the  firat  mention  in  your  a 
the  pbenolHulphonio  teat  for  nitrates  and  the  naptbjlamine  test  for  nitrites  in  water  (Vol,  i 
Tol.  Xil.,  P|),  liO,  Ki'i).  It  will  be  seen  by  reference  to  my  papero  that  the  elrtiact  from  Dr.  I 
book  apptuacliea  very  nearly  to  a  copy  of  ray  words.  The  same  weights  are  giv(^u  t 
THgesti,  and  tbe  sama  precautions  directed  to  be  observed.  Ttie  only  praotlcal  d 
notfoed  are,  the  introduction  of  aglaaa  rod  with  which  to  stir  the  mixture,  and  ai 
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Phuiniz  UlUs,  Dartfoid. 
Ootoboi  3rd,  1889. 
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DECEMBER,    1889. 


ooiuniins  of  the  Socibtit  oir  Public  Akalvsts—  i 

(*)  RlPtiBT  OP  UBSTING 

|.ij  A  Xew  t'oaia  ofAiii  Bath  (iU<ufrar«d}.~Bv  M.  A.  Adams 

■   l(t^cDS3io!i  ON  Ma.  ADAua'  Paper _ 

IL  ABTlrl.B8  - 
1'J.TBBBINATlOKOrCHl.oBISEIN  WATKE.— Bt  AlLBN  HAKEN         

I'l  KrKAMicAL  TiiBORT  o!'  Albuuinoid  Aumonia.— By  Rohert  B.  Wardbb  ieoneludtd)... 
tvoBT  OF  Recent  REacARCHE-s  and  Improvements  in  Analytical  Pbocessbs^ 

\a)  DixTBra  IS  GENinitE  Honey.— liv  C.  Ahthoii  and  J.  Stebh         

W  Tbbatmkkt  OF  Uranium  ItBaiouBs.— By  D.  Laubb 

[<)  BflTiHATios  OF  Tannic  Acid  in  Oak  Bark,  with  Pcrmahoakatb.— By  F.  Ganttbs  ... 

htSIaPOKDENCE      _         

ImUHTMKBT- 


PKO0EEDING8   OF  THE    SOCIETY   OF   PUBLIC   ANALYSTS. 

Hoiiee  on  Wedoesday,  the  13tb  ult., 


e  and  the  Liverpool  meeting  in  August 
?  proposed  aa  & 


i  lElTiNa  of  the  Society  nfts  held  at  Burlingtc 
the  PrMident,  Mr.  Adamr,  ia  the  chair. 

The  miuutM  of  the  London  meeting  in  Jue 
nre  reu)  n&d  conGrnied. 

Ur.  W.   TT.  ColliiiK,  Analytical  Chemist,  of  Bolton -le-Moora, 
mmber. 

Ur.  AnAM^i  read  a  paper  "On  a  New  Form  of  Air-bath,"  a  model  of  which  he 
"bibtted  and  «'icplained. 

Mr.  Ati.EN  read  a  paper  "  On  Poeaible  Future  Extensions  of  the  Duties  of  Public 
Aulysto." 

A  prolonged  discussion  ensued  on  this,  and  ultimately,  on  the  proposal  of  Dr. 
Muter,  seconded  hy  Dr.  Johnstone,  it  was  resolved  "  that  Mr.  Allen's  paper  be  printed 
u>d  drcnlated  with  the  agenda  for  the  next  meeting,  and  that  the  discussion  be  ad- 
Inmcd  until  that  meeting. " 

A  paper  by  Dr.  U.  Leffmann  and  W.  Beam,  "On  Some  Applications  of  Centri- 
'^>pi  Action  to  Laboratory  Work,"  was  also  read. 

The  next  meeting  of  tba  Sodety  niU  be  held  on  Wednesday,  (lie   1 1th  inst.,  at 
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A    NEW    FORM    OF    AIR-BATH. 

By  M.  A.  Adams,  F.R.C.8.,  F.I.C. 
(lifod    at    Meeting,    November,    1889.) 
Bbarinq  in  mind  the  univenial  and  indispensable  utility  of  the  air-batb  to  the  cTn 
Bualynt,  one  miglit  expect  to  find  much  viiriety  and  perrection  in  the  deeigQ  ud  a 
Btructioii  of  Buch  an  iinportaot  piece  oF  npporatiia.     Strati){e  to  ■Ao.y,  this  is  not  to. 
very  much  doubt  if  thei'e  is  to  be  founil  any  piece  of  cbeiaicat  apparatus  in  the  cbei 
Uboratory  thut  hu  received  less  nttantion,  or  Btjinda  more  in  need  of  it. 

Thi«  fact  waa  forced  ujion  my  attention  by  the  gi-eat  difficulty  found  in  t 
certain  hygroscopic  Bubstaiiceit  to  a  constant  weight,  and  T  soon  discovered  that  fl 
attempt  waa  hopeless  with  the  ordinary  instrument,  the  reaaouH  for  which  were  not(| 
to  aeelt.  In  the  tii-Ht  place,  in  the  ordinary  bath  it  is  impoaaihie  to  maintain  a  uni 
temperature  throughout  the  whole  of  the  drying  chamber,  for,  even  with  the  help  c( : 
thermostAt,  tliough  it  may  be  regulated  with  accuracy  for  some  one  upecitd  portion,  oth 
parts  will  in  all  probability  be  found  to  be  several,  indeed  many,  degrees)  hotter  or  oolA 
according  to  the  oircumstance,  so  that  to  dry  a  substance,  say  at  100"  C,  the  bitt 
though  re^ilated  to  stnnd  at  thit>  point  for  the  spot  where  the  thermometer  is  plaotdtl 
no  aOHurauoe  that  the  thing  to  be  dried  is  exposed  to  the  temperature  desired,  and  If 
object  is  of  any  considernble  hulk,  the  probability  is  tliat  one  portion  of  it  may  exb 
into  a  region  that  iH  much  below  a  hundred,  and  another  into  a  place  that  is  muob  at 
a  hundred.  Naturally  the  gi-eatest  heat  itt  found  near  the  floor,  where  the  tbermonaH 
is  never  placed,  and  the  least  heat  at  the  sides  and  in  the  corners,  where  radiation  ■ 
stagnation  moittly'tnkoa  place  ;  but  more  specially  it  is  cold  in  the  line  of  draughUII 
proceed  from  thecbinknof  the  door  and  through  the  primitive  contrivance  that  isnin 
provided  for  ventilation.  In  these  parts  the  temperature  may  be  very  little  above  tlitt  I 
the  external  atmosphere.  No  wonder  then  tliat  the  complete  drying  of  delicftte  hjpl 
Bcopic  organic  substances  is  found  to  he  so  dilltcult,  fur  before  the  colder  part  0 
made  to  give  up  the  last  trace  of  moisture  thut  clingu  ao  tenaciously  to  it,  the  hotterl 
over  dried  and  stands  the  riHlc  of  being  charred. 

In  a  case  Uk.e  this  there  is  nothing  to  lie  got  by  taming  and  twiHting  the  thiw 
round  ao  aa  to  expose  alternately  its  \'urious  parte  to  the  greater  heat.  In  imaginttitl 
one  can  see  what  occurs  ;  by  a  process  of  distillation  and  condensation  the  sune  land  <l 
trannferenoe  of  moisture  from  the  hotter  to  the  colder  parts  Ukee  place  as  is  seen  to  a 
for  instance,  when  tlie  attempt  is  made  to  dry  a  damp  ilosk  under  similar  circunulu 

But  even  this  jncture  by  no  means  exhibits  the  whole  of  the  perplexing  difficultil| 
of  tracing  and  controlling  the  air  currents  in  an  ordinary  air-bath.  They  are  so  « 
ao  fortuitous,  so  delusive,  and  subject  to  such  uncontrollable  shiftings,  that,  pnotied 
apeaking,  it  is  a  question  whether  thorough  drying  in  such  a  case  is  pueaible  wilb 
destruction  of  the  substance.  At  all  eventn  the  chances  in  favour  of  it  are  so  dm 
as  not  to  be  relied  upon. 

Reflecting  upon   these  difficulties,  the   theory  of  a  perfect  method  for  air-dryisi 
auggeeted  two  things  as  indispensable. 

1.  A  constant  currentof  pure  dry  air  brought  to  the  desired  degree  of  temperaluil 
before  admJaeion  into  the  drying  chamber. 


.  A  regvUa-ted.  Bource  of  heat. 

Both  these  conditions  to  be  under  perfect  control. 

I  place  current  first  as  being  the  more  important  item,  and  tbe  one  to  which  hitherto 
I9KJ  little  attention  appears  to  have  been  paid  so  far,  at  all  events,  as  regards  the  tetn- 
Ipntore  of  the  current  when  admitted  into  the  drying  chamber.  As  for  the  source  of 
M>t|  this  has  been  bixiught  fairly  under  control  by  previous  experimenters  by  the  uFe  of 
IDS  or  other  of  the  several  thermostats,  though  1  was  unable  to  discover  one  quite  suited 
b  tlie  purpose. 

To  meet  these  requirements  I  have  designed  the  instrument  which  I  now  hare 
tbe  honour  of  bringing  under  your  notice,  and  which  with  the  assistance  of  the  diagram 
«iU  be  easily  understood. 

Voii  will  observe  it  consists  essentially  of  a  double  jacketted  cylinder  with  air 
jmkgee,  so  oontrived  as  to  compel  the  (ur  used  for  the  drying  to  circulate  between  the 
UMts  before  tte  final  admission  into  the  drying  chamber,  in  such  a  manner  as  to 
■Mnra  that  its  temperature  shall  be  raised  to  the  required  degree  before  it  is  allowed  to 
come  ia  oontact  with  the  thing  to  be  dried.  Moreover,  as  a  secondary,  but  still  very 
important  consideration,  the  inlet  of  the  air-supply  is  so  placed  that  the  air  used  for 
dfying  is  kept  as  distinct  as  possible  from  all  contact  or  admixture  with  the  products  of 
cesibustion,  such  products  naturally  being  loaded  with  watery  vapour  and  COj.  The  pure 
ur  thus  heated  before  entering  the  drying  chamber  is  evenly  dilfused  over  the  whole- 
am  of  the  bottom  of  the  bath,  between  it  and  the  perforated  false  bottom  which  forms 
tbe  floor  of  the  drying  chamber,  the  air  then  asoeade  bodily  as  a  solid  cylinder, 
ud  escapes  by  the  tall  chimney  of  the  domed  glass  cover.  In  this  way  vigorous  circu- 
lation of  dry  hot  air  is  constantly  maintained,  which  efTects  a  rapid  and  uniform  drying, 
each  as  uo  ordinary  air-bath  can  accomplish.  We  will  now  turn  to  a  consideration  of 
tht  eouroe  of  heat  and  its  regulation.  This  consist!!  of  a  Bunsen  air-burner  placed  in 
tfae  cavity  under  the  bottom,  but  the  heat  is  first  received  upon  a  solid  disc  of  metal, 
nparated  by  a  sulBcient  space  from  the  bottom  to  prevent  the  heat  of  the  flame  being 
tiaosmitted  direct  to  the  bottom  of  the  bath,  the  object  being  to  avoid  any  localisation 
of  the  beat.  Moreover,  the  mass  of  the  metal  disc,  besides  acting  &s  a  distributor,  also 
nrrea  u  a  reservoir  of  heat  and  assists  in  maintaining  the  equsJity  of  temperature,  but 
tiiia  equality  ia  chiefly  provided  for  by  an  entirely  new  form  of  thermostat.  It  ia  to  be 
ohwrvec)  that  within  the  two  jackets  already  spoken  of  is  placed  an  annular  copper 
vwel,  which  forms  the  boundary  wall  of  the  drying  chamber.  This  is  a  cylinder  com- 
pceed  of  two  thicknesses  of  thin  sheet  copper,  enclosing  an  air  space  of  5  m.m.  wide,  08  cm. 
(lnrait,and  22'75  cm. in  height.  It  is  securely  closed  top  and  bottom, and  haeacapacity 
tf  1 100  c.c.  This  constitutes  the  heat  regulating  chamber  or  thermostat,  the  cavity  of 
vliich  is  connected  up  to  a  U  tube,  having  mercury  in  the  bend.  Gas  is  admitted  on 
the  other  side  of  the  U,  a-nd  by  means  of  an  arrangement,  such  as  is  usual  in  a  gas 
thennoetat,  depression  of  the  mercury  in  one  limb  cuts  oflf  the  main  gas  supply,  which  can 
(liBit  reach  the  burner  by  a  small  bye  pass  only.  By  means  of  a  screw  at  the  top  of 
tlw  other  limb  of  the  U,  air  can  be  admitted  into  or  allowed  to  escape  from  the  regu- 
Utor.  With  the  rise  or  fall  of  the  temperature,  and  the  consequent  expansion  or  i 
Wntnctiou  of  the  air  contained  in  the  regulator,  pressure  is  exerted  or  withdrawn  j 
fnin  the  surface  of  the  mercury,  which  is  thereby  forced  down  the  one  limb  and  u 
UiaethOT. 

iL. 
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^phivf^ro  oompletelv  geparaliog  the  drying  from  the  combitstjon  cbamber.     B.  Perforated 

k'tettom.  C.  Oater  jacket.  D.  Inner  jacket.  E.  Copper  regrulating  ohumber  or  thermnitat. 
tetBe  pUta.  0.  ApoitQreB  in  jacket  C  giving  admission  to  air  for  combostion.  H.  Apertures  far 
pma^  of  air  between  the  jaokets  for  dryini;.  I.  One  of  three  mpertures  for  ascspe  of  prodacts 
rwnboBtioin,  K,  Apertures  in  inner  jacket  D  (or  paaeago  of  drying  air.  L.  Burner.  M.  Thick 
*'  ptate  for  receiving  heat  of  the  flame.  N.  Mercurj  tj  tube.  0.  And  its  conniotioQ  with 
Tpgnl&toT.     P.  Screw  whcrebj   the  degree  of  lieat  is  regulated,      R,  Qaa  suppi;.    S,  Tube 

i  hive  already  mentioned   the  capacity  of  thia  copper  regulator  is  1100  c.Ct  the 

:>?nt  of  expaaEion  for  one  degree  Centigrade  being  '00367,  the  alteration  of  volume 

-mgle  degree  oF  temperature  at  boiling  point  will  be  about  three  cubic  ceatimetera 

It  is  therefore  plain  we  have  here  a.  means  of  regulation  of  the  temperature  of 

Uaordin&iy  seDsitivenesa,  and  accordingly  we  find  we  can  command  what  practicaUy 

Hnnta  to  &  fixed   temperature  at  any  desired  degree,  and   seeing  that  the  copper 

^tor  entirely  surrounds  the  drying  chamber  and  that  the  whole  of  the  air  employed 

the  drying  process  must  of  necessity  sweep  both  its  surfaces,  exterior  and  interior, 

iDunting  to  nearly  half  a  ('HuO)  square  metre  in  extent,  it  follows  that  no  local 

rrentd  can  interfere  with  the  accuracy  of  its  working.     You  will  agree,  I  am  sure, 

It  this  a  grand  point. 

A  Page's  regulator,  or  any  similar  inBtrument,  may  be  all  very  well  in  &  etill 

mosphere,  but  where  a  current  is  concerned  it  is  not  unlikely  to  bo  at  fault  and 

lonn  out  of  working  from  one  cause  or  another,  purely  local,  such  for  instance  as 

ing  shadowed  by  an  object  in  process  of  drying,  or  being  placed  where  there  is  either 

I  Dtidue  amount  of  curreat,  or  too  little,  or  in  an  eddy.     Our  arrangement  has  a 

rtber  advantage  of  occupying  no  space  within  the  drying  chamber.     Having  said  this 

nch  respecting  the  principles  involved  in  the  design  and  the  mode  of  construction,  let 

I  luiw  pass  to  a  consideration  of  its  jwrformances  ;  but  before  doing  this  it  will  be  as 

eU  te  relate  some  particulars  concerning  difficulties  encountered  in  connection  with  the 

{alitor.     When  first  set  in  action   there  was  no  getting  a  fixed  degree  of  heat ;  the 

wmometer    kept   steadily    mounting,    degree    by   degree,    without    apparent    cause. 

•tnrally  we  looked  for  some  escape  of  air  from  the  chamber  of  the  regulator,  birt  the 

DWBt  inspection  failed  to  reveal  any  point  at  which  escape  could  take  place,  and  it  was 

ily  byimmersiog  tbo  oopper  regulator  in  water  and  blowing  through  the  tube  attached 

*t  enabled  us  to  Uiecover  several   tiny  leaks  in   the  solder.     After  these  were  made 

cd  and  the  teet  repeated,  the  thermometer  still  recorded  a  constantly  increasing  tempera- 

n^     Again  and  again  we  went  through  the  process  of  searching  for  leaks,  but  all  in 

Fixity  of  temperature  seemed  impos^ble,  when  at  last  I  observed  some  conden- 

■:1  moisture  within  the  U  tube  on  the  regulator  ride  of  the  mercury.     This  at 

::''ve  the  clue  to  the  cause  of  the  rise  of  temperature.     Each  time  of  immersing 

i^ulator  in  the  water,  when  search  was  being  made  for  leaks,  a  small  amount  of 

'  irr>  must  have  gained  access  into  the  interior,  and  this,  as  the  temperature  of  the 

iLS  raised  to  boiling  point,  became  converted  into  steam  and   mingled  with  the 

icd  air.     So  long  as  this  moisture  remained  at  the  high   temperature  of  the 

■  r  of  the  regulator,  it  exerted   tho  vapour  tension  duo  to  that  temperature,  but 

f  little  a  oerttun  portion  found  its  way  into  the  U  tube  out  of  reach  of  the  heal, 

mpoo  depodted   its  moisture  by  condenaatiou   on  the  sides  of  the  tube,  pro- 
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ducmg  of  course  a  partial  vacuum  in  the  tube  and  thereby  drawing  in  a  fresh  supply  of 
hot  moist  air  and  steam,  so  that  at  last  quite  a  considerable  amount  collected  in 
the  U  tube. 

Now,  seeing  that  1  c.c,  of  water  at  15*5  C.  will  produce  1696  c.c.  of  steam  at 
100^  at  ordinary  barometric  pressure,  there  is  no  need  to  dwell  further  upon  the  caofle 
of  our  difficulty,  or  the  necessity  for  keeping  the  interior  of  the  copper  regulator  quite 
dry.  I  hope  to  be  pardoned  this  digression.  My  excuse  is  that  addressing  practicd 
men  like  yourselves  one  is  bound  to  put  those  who  may  desire  to  follow  in  a  similar 
investigation  on  their  guard  against  needless  loss  of  time,  trouble,  and  temper. 

Now,  with  respect  to  the  performance  of  this  instrument  as  an  air-drying  batb, 
I  have  directed  my  experiments  to  the  demonstration  of  three  things : — 

I.  To  show  the  existence  of,  and  determine  the  amount  of,  current  passing  throagh 
the  bath. 

The  passage  of  the  current  is  roughly  but  abundantly  demonstrated  by  holding  a 
flame  opposite  any  one  of  the  twelve  air  inlets ;  you  will  observe  how  the  air  rushes  in. 
Again,  at  the  outlet  the  current  is  manifested  by  this  mica  whirlygig  arrangement, 
which  you  observe  sails  round  famously  by  the  impact  of  the  current. 

I  have  attempted  to  measure  the  amount  of  air  that  passes  through  the  instra- 
ment  by  means  of  an  anemometer,  and  And  that  it  travels  along  a  chimney  whose 
sectional  area  ==  5*4119  inches  at  the  rate  of  204  feet  per  minute,  from  which  I  calcu- 
late that  no  less  than  7*6875  cubic  feet  of  air  pass  through  the  apparatus  per  minute. 

II.  The  next  point  of  importance  was  to  ascertain  that  this  current  was  evenly 
distributed  throughout  the  whole  sectional  area  of  the  drying  chamber. 

This  equal  distribution  you  will  observe  was  contrived  at  by  making  the  instrument 
circular  and  admitting  the  air  at  points  placed  at  equal  intervals  all  round,  and  by 
surrounding  the  lower  part  of  the  inner  jacket  with  a  curved  flange  projecting  inwards, 
the  object  of  which  is  to  direct  the  current  horizontally  between  the  true  and  the  false 
bottom,  and  so  prevent  its  premature  passage  through  the  perforations  of  the  false 
bottom  before  having  had  time  to  take  up  heat  from  the  bottom  plate,  and  by  thorough 
mingling  and  mixing,  preventing  local  inequalities  of  temperature. 

That  these  designs  work  well  can  be  demonstrated  by  the  smoke  of  smouldering 
brown  paper,  which  shows  that  the  current  spreads  itself  over  the  whole  area ;  there  is 
no  creeping  up  the  sides  or  centre,  it  seems  to  pervade  equally  the  whole  space. 

III.  The  flnal  point  that  we  have  thought  it  important  to  enquire  into  relates  to 
the  vertical  distribution  of  the  heat. 

At  one  time  I  was  strongly  tempted  to  head  this  communication  with  the  title  of 
**  A  Perfect  Air-bath,"  and  should  have  ventured  to  do  so  but  for  the  practical  im- 
possibility of  obtaining  a  perfectly  equal  temperature  from  top  to  bottom.  For  a  certain 
very  considerable  range  it  is  sufficiently  so  for  all  practiceJ  purposes,  and  far  more  so 
than  it  is,  or  can  be,  in  any  ordinary  bath.  For  the  convenience,  if  not  the  necessity, 
of  the  case,  the  source  of  heat  is  applied  to  the  bottoni,  and  you  will  remember  we  have 
interposed  a  large  mass  of  metal  between  the  flame  and  the  bottom  for  the  purpose  of 
moderating,  storing,  and  distributing  the  heat ;  but,  nevertheless,  all  parts  in  metallic 
connection  therewith  get  hot  by  conduction  more  in  proportion  as  they  are  near  to  the 


Miaa  vS  beat.  They  in  turn  become  rodiatorB,  And  any  object  placed  within  near  range 
if  their  radiation  before  ttie  air  current  has  had  time  to  take  up  and  distribute  the 
nine,  gets  more  than  ita  share  of  heat.  Our  experiments  show  that  the  useful  range  is 
UTKhere  aboye  3  ins.  cjf  the  bottom.  Below  this  undoubtedly  the  temperature  increases 
npidly,  and  more  so  tiie  closer  the  bottom  ie  approached.  Above  3  ins.,  and  for  the 
whole  of  the  rest  of  the  drying-cbambev  the  extent  of  the  variation  between  any  two 
ptrtedoeB  not  amount  to  more  than  from  1'^  Centigrade. 

lu  these  sereral  ways  we  have  endeavoured  to  meet  the  requirements  of  a  theo- 
ntically  perfect  bath. 

We  hixve  contrived  an  instrument  that  provides  a  vigorous  current  of  heated  air  of 
ilefiiule  temperature  under  perfect  control  of  a  self-acting  source  of  heat,  and  out  of 
mcli  of  coDtatnination  by  the  results  of  combustion. 

Taken  together,  these  results  are,  I  submit,  satisfactory,  and  show  the  instrument 
to  be  k  substantial  improvement  on  tbe  ordinary  air-bath,  of  sufficient  value,  I  trust,  to 
dsnrve  your  attention. 

The  following  table  exhibits  the  temperature  as  shown  by  two  thermometers,  one 
Wng  fixed  at  8  ins.  from  the  bottom,  which  uniformly  registered  100  degs.  Cent.,  and 
tb  other  at  rarioua  distances  as  follows  : — 


itauoein 

Temperature 

Di.tuice  in 

Temperatun 

mSbm, 

ilega.  Cent. 

inche.. 

degn.  Cent 

lOj 

100 

% 

100 

10 

100 

100 

H 

100 

4 

1001 

» 

100 

3J 

101 

<l 

100 

S 

103 

8 

100 

2J 

10) 

n 

100 

3 

100 

r 

100 

IJ 

110 

<1 

100 

1 

116 

G 

100 

i 

124 

5  100 

metal  portion  of  the  apparatus  was  made  by  James  Clinch,  of  30,  King  Sti-eet, 
S  and  the  glass  dome  by  Messrs.  Powell,  Whitefriars  Glass  Works,  E.C. 
DlsctrssioN, 
k  Allkh  (who  had  temporarily  takea  the  chair)  said  they  would  be  very  glad 
"Ti  more  closely  this  very  ingenious  and  next  door  to  perfect  air-bath  which 
MS  had  described.  They  were  indebted  to  Mr.  Adams  for  several  ingenious 
uul  pTMtica]  deivicea.  They  would  always  associate  his  name  with  tbe  paper-coil  method 
>f  ilntermining  fat  in  milk,  and  they  knew  how  thoroughly  satisfied  they  were  with  it. 

He  would  like  to  know  how  long  it  took  before  the  desired  temperature  was 
buiiied,  because  it  was  so  extremely  sensitive  that  tbe  regulation  of  it  might,  he 
bought,  prove  troublesome  in  practice.  He  thought  Mr.  Adams  might  make  the  tem- 
enitare  more  equable  than  it  was  by  having  an  asbestos  card-board  diaphn^m  between 
U  eonrce  of  heat  and  tbe  copper  cylinder. 

The  contrivance  by  which  Mr.  Adams  got  rid  of  the  heat  afterwards  waa  very 
ttnetiag,  because  he  got  a  good  flow  of  heat  over  the  bottom.  He  should  have 
ioogbt  it  wa«  not  newssary  to  have  so  large  a  copper  cylinder  to  go  over  the  interior  of 
a  faktb,  u  it  had  a  tiemeadous  surface. 


They  were  also  indebted  to  Mr.  Stangell  for  rigging  up  the  appar&ttiB  there,  lad 
he  should  like  to  know  where  to  get  such  glass  hoods  readj  made,  and  he  asked  if  JK 
would  not  Ik)  convenient  to  have  a  regulator  of  the  current,  by  means  of  a  kind  rf 
damper  at  the  top. 

Dr.  MuTEu  Baid  he  thought  this  would  turn  out  a  very  useful  improvement  la 
laboratory  appar&tus.  It  wfis  pi-at^ticully  an  ingenious  circular  modification  of  tlw 
principle  of  Grifiin's  au'-bath,  which  he  had  used  for  many  years,  and  which  was  doubt* 
less  at  present  the  best  bath  in  the  market ;  the  aii-  being  taken  in  at  the  top,  enlerloi 
the  inner  chamber  through  holes  at  the  bottom,  and  finally  escaping  by  the  chimnef. 
He  had  much  improved  the  working  of  his  bath  by  placing  a  sheet  of  asbestos  nail- 
board  over  the  bottom  plate  against  which  the  burner  impinged,  and  he  thought,  if  tb 
President  would  try  such  an  addition,  he  would  find  that  the  nnduly  high  tempentan 
on  the  gauge  bottom  would  no  longer  exist.  If  to  this  were  &dded  a  second  intormt 
gauge,  say  two  inches  above  the  bottom  one,  for  articles  to  rest  upon,  he  should  itiixf 
that  in  the  President's  bath  chemists  would  find  the  nearest  approach  to  perfectioo  JM  , 
met  with  in  such  apparatus.  I 

Dr.  ViETH  said  that  GriUln's  bath,  so  far  as  he  knew,  was  at  the  present  dme  tb  ' 
best  in  the  market.  He  had  used  it  for  nine  years  with  very  little  trouble  and  gMl  , 
results.  He  would  like  to  ask  Mr,  Adams  whether  it  would  not  be  advantageooe  tn 
place  the  false  bottom  three  inches  above  the  present  one  ;  that  is  to  say,  at  a  ba^ 
where  the  temperature,  according  to  Mr.  Adams'  observations,  was,  so  to  speak,  nonuL 

Mr.  AuAUs,  in  reply,  said  that  it  was  by  no  means  an  expensive  or  complioUal 
affiiir,  and  they  must  reuiember  that  it  was  not  only  a  bath,  but  a  thermostat  as  vt^ 
and  perhaps  it  was  the  copper  chamber  which  constituted  the  thermostat  that  madt  It 
appear  somewhat  complicated.  All  the  rest  was  plain  enough.  In  every  instnuowt 
that  he  bad  seen,  the  means  for  escape  of  the  products  of  combustion  of  the  gas  ued 
for  heating,  was  placed  below  the  inlet  for  the  air  tiaed  for  drying.  This  was  a  VBJ 
serious  fault.  They  could  see  (as  he  showed)  what  an  enormous  amount  of  wataf 
vapour  came  out  by  the  outlets  provided  for  the  escape  of  these  products,  and  in  tba 
ordinary  bath  this  went  straightway  into  tite  drying-chamber,  to  say  nothing  « 
carbonic  acid.  Kepljing  to  Mr.  Dyer  as  to  whether  there  was  any  reaeon  for  haTiiii 
the  dome  made  of  glass,  Mr.  Adams  said  it  was  really  a  mournful  thing  to  him  tin' 
through  the  model  having  been  broken  by  the  railway  comjiany  he  was  unable  lo  shov 
it  in  its  entirety ;  the  glass  not  only  looked  well,  but  everything  that  was  going  OB 
could  be  seen,  and  the  drying  process  watched  without  disturbance;  but,  of  couT«e,llH| 
glass  dome  could  be  replaced  by  a  metal  one.  I 

As  regarded  regulation  of  temperature,  this  was  as  simple  as  possible.  It<)OoU| 
be  set  at  any  temperature  wished  for,  from  that  of  the  room  up  to  any  degree  iM 
could  be  required,  in  the  course  of  a  few  minutes.  Ue  had  only  to  undo  the  screw  fV) 
and  allow  a  little  of  the  air  contained  in  the  copper  chamber  to  escape,  and  when  ^ 
desired  temperature  was  reached,  screw  it  down  again,  and  this,  by  preventing  fortlw 
escape,  fixed  the  temperature  at  that  point.  On  the  other  hand,  il  he  wauled  to  lortt 
the  temperature,  he  would  turn  the  gas  out  and  allow  air  to  enter  the  copper  cbambn 
until  the  temperature  stood  at  the  desii'ed  point.  A  thermometer  hung  from  uW 
chimney,  and  the  temperature  could  be  seen  at  any  moment.  The  regulation  oouU  b* 
accomplished  not  only  exactly  but  immediately,  and,  moreover,  the  temperature  **^ 
absolutely  iixed.  It  might  be  set  going  on  January  1st  and  go  on  to  December  31st> 
and  it  would  not  vary.  It  might  do  some  good  to  put  some  asbeetoa  on  the  ^'^f^'i 
surface  of  the  diaphragm  that  divides  the  drying  and  combustion  chambers. 

(Cmiclution  of  the  SoeUUjs  Protxedimje  ) 
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ON  THE  DETERMINATION  OF  CHLOitIHE  IN  WATER. 
By  Alle.^  Hazes." 
B  IS  almost  always  detennined  id  water  by  titration  with  silver  nitrate  Bolutiou, 
g  potaaaium  cbromatB  as  indicator.  It  has  been  my  practice  to  titrate  fifty  cubic 
Mometers  of  water  or  Eewage  in  a  porcelain  dish  with  a  silver  solution  of  such  strength 
at  one  cubic  centimeter  corresponds  to  half  a  milligram,  of  chlorine  ao  that  eacfi 
Uu  centimeter  used  represents  one  part  oE  chlorine  in  100,000.  The  results 
immouly  obtained  by  this  method  are  somewhat  too  high,  owing  to  the  fact  that  the 
ni  colour  of  silver  chroinate  does  not  becoma  perceptible  until  a  certain  escees  of  silver 
u  been  added,  and  this  exL-e^s,  as  will  be  shown,  is  much  too  largo  to  be  neglected  when 
oae  work  is  desired. 

I  have  made  a  large  number  of  experiments  to  ascertain  the  amount  of  excess  of 
iItbt  Botiition  required  to  give  an  end-point  under  various  conditions  of  titration,  and 
tpedaily  to  find  the  infiuence  of  the  volume  of  the  liquid  titrated,  the  amount  of 
bromKt«  used,  and  the  amount  of  precipitated  silver  chloride  present.  I  have  found 
b*t  under  constant  conditions  the  required  excess  is  constant,  and  that  by  making  the 
iroper  con-ections  vei7  accurate  results  can  be  obtained,  even  in  widely  diJl'dricg  con- 
Mobs  of  titration. 

The  general  method  by  which  these  experiments  have  been  carried  out  is  as  follows  : 
faint  and  chlorine  solutions  were  made  by  dissolving  the  theoretical  quantities  of  pure 
iinr  utiate  and  sodium  chloride  in  distilled  water.  A  solution  of  potassium  chrom&te, 
nt  ftmn  chlorine,  was  used  which  contained  0'12  gram,  per  i^nbic  centimeter.  Measured 
pwktitieB  of  chlorine  and  chromate  solutions  were  put  into  a  white  porcelain  dish  with 
BttillMl  water,  and  titrated  with  the  silver  solution.  The  amount  of  silver  solution  re- 
ttDBdmsin  every  case  more  than  an  e:iuivalent  of  the  salt  used.  The  excess  is  the 
IBDnnt  of  silver  solution  required  to  reproduce  an  end-point  under  the  conditions  of  the 
O^trnBeot.  In  all  cases  I  have  not  gone  beyond  an  end-point  which  was  as  faint  as 
PaU  be  seen  v-ith  certainty  after  some  seconds,  there  being  always  a  second  dish  of 
knnat«,  for  comparison,  by  the  side  of  that  in  which  the  titration  is  made.  The 
-'itiun  should  not  he  so  concentrated  OS  to  make  the  precipitated  silver  chloride  coagulate, 
.  l)iat  case  the  required  excess  is  somewhat  greater  than  otherwise. 

The  amount  of  chromate  used  has  a  considerable  influence  on  the  result,  especially 
I  ^  large  Tolume,  In  general,  it  may  be  said  that  the  greater  the  amount  of  chromate 
sad,  the  Bmaller  will  he  the  required  excess  of  silver ;  but  when  the  quantity  has 
Mcbed  a  certain  point,  the  advantage  gained  by  any  further  increase  is  more  than 
>areome  by  the  increase  in  colour,  which  obscui-es  the  exact  end-point.  I  have  found 
iii.ilO  gram,  potasaium  chromate  per  cubic  centimeter  of  liquid  titrated  (a  much  larger 
iiount  than  ia  generally  recommended)  to  be  a  suitable  quantity.  This  is  enough  to 
ve  most  of  the  advantage  due  to  increased  quantity,  while  the  end-point  remains  very 
larp.  In  practice  I  use  0  OU  gram,  of  potassium  chromate  in  all  cases,  even  when  the 
'lume  of  liquid  titrated  is  small ;  the  end-point  is  quite  as  sharp  as  with  a  smaller 
lanUty. 

'  Ameriuaii  Chenii«ai  Joiinial. 
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The  following  titrations  ahow  the  excess  of  ailrer  solution  required  when  diSerent  I 
{quantities  of  cfaromate  are  used,  all  other  conditions  being  the  same : 


KjCrO 

Vol.  o(  li-inM 

AeN0,.0l. 

graniB, 

lilmti-il. 

raquiTci] 

■00* 

51)  c.r. 

245 

■008 

S-X-i 

■OIC 

," 

2-37 

■030 

2-20 

■060 

210 

■120 

„ 

2-16 

liquid  titrated  Has  algo  an  iail 

uenco  on  the  result 

wl.  Uken. 

K.CrO,  n^il. 

Vol  of  liquid 

AsNf 

.  sol.  rnqnl 

•IIG  gr. 

■t  CC, 
10 
20 

;(o 

40 

2-03  cc. 
2^05 
3-07 
■210 

2-14 

Ezcew. 


(Tbev 

I  may  be  eanily  determined,  after  titration,  by  pouring  the  liquid  into  a  graduate.)     1m1 

I  required  exoeaa  of  nilver  solution  increafies  regularly  with   tbe  volume,  and    when  0*06  I 

gram,  chromate  ia  used,  and  the  volume  is  not  more  than  GO  c.c,  this  excesii  may  be  r«-  I 

presented  by  the  formula  x=  -003  ii  +  *03,  where  v  is  the  volume  of  liquid  at  the  end  of  1 

the  titration  in  cubic  centimeters.     Thus  with  a  volume  of  3  c.c.  tho  correction  i^ 

I '03  O.C.,  while  with  a  volume  of  DO  c.c.  the  correction  is 
The  following  titrations  were  made  in  ditTerent  volumes,  all  other  conditiona  | 
the  same : 

The  amount  of  predpated  silver  chloride  present  iniluonces  th«  result. 
TOquired  excess  of  silver  solution,  in  addition  to  the  correction  for  volume, 
regularly  with  the  amount  of  precipitated  silver  chloride,  and  ia  nearly  proportional  ta 
the  amount  of  «lver  solution  used.  The  correction  is  nearly  one  per  ceut.  of  tbe 
volume  of  the  silver  solution.     The  most  convenient  way  to  apply  this  correction  is  to 

*use  a  silver  solution  containing  one  per  cent,  more  than  the  theoretical  amount  of  silver. 
If  tbe  silver  solution  ia  standardised  against  sodium  chloride,  it  will  be  of  Ibis  streoglfa, 
jud  no  correction  will  be  required  tor  the  nmouut  of  precipitate.  Lf  the  amount  of 
ehlorine  titrated  is  very  low  the  results  are  somewhat  irregiiUr,  so  that  if  less  than  I  cc^ 
of  silver  solution  ia  required  for  60  c.c.  of  water,  I  prefer  to  run  in  1  c.c.  of  aalt  solulio^^ 
and  deduct  the  equivalent  of  silver  solution  from  the  result.  The  influence  of  t\ 
amount  of  precipitated  silver  chloride  ia  shown  by  the  following  titrations : 

AgNO,  sol. 
K.CiO,  used         Vol.  of  liquid.  recinlicd.  F.to 

■06  gr.  50  oc. 


-ao 

•73 


3*90 
S-98 
9-97 


The  ^ver  solution  used  for  these  tritratioDS  was  very  carefully  made  to  contain 
lactly  the  theoretical  quantityof  silver.  A  portloa  of  this  solutioD  was  precipitated 
ttith  it«  equivalent  of  salt  solution  ;  to  the  clear  liquid,  separated  from  the  precipitate, 
was  added  a  small  amount  of  salt  solution  and  chromate,  and  titrated  with  silver  solu- 
tion. The  amount  required  was  the  same  as  when  distilled  water  was  used,  all  other 
conditions  being  the  same. 

AJthough  the  original  silver  solution  waa  made  by  dissolving  tlie  theoretical  quantity 
of  pare  silver  nitrate  in  water,  it  is  practically  more  convenient  and  better  to  depend 
upon  titrations  of  salt  solution  for  its  strength,  always  making  the  correction  for  volume, 
-Kn  has  been  shown,  a  solution  made  in  this  way  will  require  no  correction  for  predpi- 
v'-xl  silver  chloride,  but  the  correction  for  volume  must  invariably  be  applied.  As  this 
'  'iTection  is  not  at  all  proportional  to  the  amount  of  silver  solution  used,  accurate  results 
omnot  be  obtained  by  using  a  stronger  solution  and  omitting  this  correction, 

A   few  titrations  of  salt  solution  in  varying  amounts  of  water,  taken  at  random 
from  uy  not«-book,  are  as  follows.     The  silver  solution  used  vras  standardised  against  a 
eolation,  and  the  correction  for  volume  made.    In  each  case  '06  gram,  chromate  waa  a 


WiUigrams. 

AgNO,  Bol. 

Correcteii  for 

MUIigrams 

CI  tafcen. 

Vol.  ot  linnid. 

required. 

volomo. 

CI  fount!. 

5 

16  cc. 

10-06 

sm 

4-995 

5 

5fl 

lO'lS 

1001 

§■005 

1 

40 

3'12 

1-98 

■99 

1 

TO 

2-20 

1-99 

-996 

■34 

80 

2-10 

1-84 

■92 

1-53 

46 

3-26 

310 

1-55 

1-30 

30 

3-75 

3-64 

1-32 

■8T 

4 

1-76 

1-73 

■865 

2-34 

46 

4-62 

4-47 

2-235 

9-20 

65 

18-70 

18-48 

9-24 

3-T6 

22 

7-68 

7-59 

3-796 

■-16 

60 

MO 

•90 

•45 

315 

35 

6-46 

6'34 

3-17 

1G5 

50 

3-46 

3-27 

1C35 

It  is  possible,  by  direct  titration  in  this  way,  to  get  results  within  -05  part  chlorine 
per  100,000  in  clear  watei-s,  when  the  chlorine  is  not  higher  than  10  parts.  When  the 
(Uarine  is  low  and  greater  accuracy  is  required,  the  water  must  be  concentrated  before 
When  this  is  done,  there  must  invariably  be  added  an  escesa  of  sodium 
■rboDale  before  evaporation,  as  otherwise  there  may  be  a  serious  loss  of  hydrochloric 
I  if  the  residue  is  not  allowed  to  go  to  dryness.  Commonly  0  03  gram,  of 
t&ma  carbonate,  or  less,  is  sufficient,  and  this  quantity  does  not  in  the  least  interfere 
xith  the  titration.  If  too  much  lias  been  used,  calcium  nitrate  may  be  added  before 
jBtntion.     An  excess  of  nitrate  does  not  iniluence  the  result. 

1  have  concentrated  waters  in  three  ways,  any  one  of  which  gives  perfectly  reliable 
■  Rnilts.  First,  by  boiling  down  5UU  cc.  or  more  in  a  flask  with  sodium  carbonate,  to 
ibout  611  cc.  By  this  method  there  is  no  poaability  of  hydrochloric  acid  being  absorbed 
(mm  the  air.  It  in  very  convenient,  and  gives  good  results  when  there  is  not  too  much 
Mguic  matter  present.  In  such  cases  the  residue  becomes  too  brown  for  sharp  titratioa, 
nd  laoat  be  decolorised  by  aluminium  hydrate  and  filtered. 
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Second,  by  evaporation  on  a  water-bath  with  sodium  carbonate,  to  a  smal 
Third,  by  treating  the  solid  residue  of  evaporation.  All  determinations 
•in  this  laboratory  are  made  with  the  addition  of  sodium  carbonate,  and  the  i 
made  in  a  radiator.  I  have  found  by  a  large  number  of  determinations  that 
no  loss  of  chlorine  whatever  by  igniting  in  this  way,  while  all  organic  matter  is  < 
After  the  residue  is  weighed,  the  chlorides  may  be  extracted  with  hot  water, ; 
ferred  to  a  porcelain  dish  and  titrated.  When  much  organic  matter  i^ 
this  seems  to  be  the  most  accurate  method,  and  in  all  cases  it  is  very  canvenie 
must  be  taken  that  no  hydrochloric  add  is  absorbed  during  evaporation,  an( 
chlorine  is  washed  from  the  residue. 

The  following  determinations  are  given  as  illustrations  of  the  different 
and  the  correction  for  volume  : — 


«) 


I              Z  ■=  -i  S|  »l  g                               R.mark5. 

fl  «M  g  .                         «3  no  Cm 

'3                §  ^  r  ^  2  « 

•g               §  -:  O  ^  Js  X. 

o                a  o  ^  bo  bo  ^ 

02                    "^  ^  55  "^  *<  Ch 

55  10  10-20  10-02                      Standardisation. 

2691           50  63  1  c.c.  1-30  -12  -12       Direct  titration. 

600  45  0  1-53  1-38  138     BoUed  down  in  a  f 

250  20  0  -80  -72  144     Evaporated  on  a  w 

250  15  0  -74  -68  136     Solid  residue. 


2689  50       53       1  1-35  -17  -17       Direct  titration. 


500       50       0  1-65  1-48  -148     Boiled  down  in  a  f 

250       20       0  -80  -72  -144     Evaporated  on  a  b 

200       15       0  -65  -59  -147     Solid  residue. 


2794  50       53       1  1-50  -32  -32       Direct  titratim. 


a 


100       15       0  -75  -68  -34       Solid  residue. 


2809  50       56       0  5-40  5-21         521       Direct  titration. 


M 


100       30       0  10  55         10-44         522       SoUd  residue. 


2821  50       58       0  7  53  7-34         734       Direct  titration. 

„  50       20       0  7-38  7-30         7-30       Solid  residue. 

Ko.  2691  is  a  sample  of  the  city  water  of  Lawrence  ;  No.  2689  is  a  samj 
water  filtered  through  sand  ;  Nos.  2794  and  2809  are  other  clear  waters,  and 
is  a  sample  of  sewage. 

I  have  made  duplicate  determinations  of  chlorine  by  two  or  more  of  thes 
in  several  hundred  samples  of  water  and  sewage,  with  exceedingly  regular  re 
there  appears  to  be  no  source  of  constant  error. 

Lawrence  Experiment  Station,  Mass.  State  Board  of  Health. 


DYNAMICAL    THEORY    OF   ALBUMINOID    AMMONIA. 

By  Robert  B.  Warder. 
{Continued  from   page    216.^ 
Curves  of  similar  properties  express  the  progress  of  other  reactions  tc 
place  during  concentration  in  large  excess  of  reagents.     Equations  of  the 
forms  are  obtained  by   varying  the  exponent  of    a;  in  equation   (3)    and 
appropriate  conatantB,    For  reactions  involving  the  concurrence  of  two  moleci 


mjfm  tbree  molecules, 


X  four  molecules, 


-log 


=.-(y+g)_ 


-Cv  ■*--)_ 


<8) 

In  all  such  cases  the  formation  oF  ammonia  may  take  place  most  rapidly  in  the 
Lrly,  middle,  or  latter  part  of  the  distillation,  according  to  the  value  of  -I. 

If  the  ammonia,  instead  of  appearing  directly,  ia  the  final  product  of  a  siiujesaioii 
of  diSerent  reactions,  a  complete  theory  must  take  account  of  the  gradual  formation 
lad  disappearance  of  the  intermediate  products.  Some  eviJence  on  this  point  will 
ippear  in  eection  VI. 

IV.  DiatUlat'wn  of  Mbiuiiinoid  Ainmoma. 
Equation  (I)  applies  to   the  dintillation  of  ammonia  only  when  the  total  quantity 
li  +  i)  remains  constant;  otherwise  wo  must  write— if^  in  place  of  <!•/.     Thus, 


-rfs 


ubetituting  ii 


equation  (7), 

-I'll 


1  + 


=i-. 


7,-:  tU 


■d^ 


(3) 

(10) 

(11) 


Tlu£ e<]uaLion  (as  soon  aa  a  fixed  value  is  given  to   -I)  expresses  a  perfectly  definite 

■elation  between  the  ammonia  distilled   and  the  volume  remaining  in  the  retort.     It  is 

E'Ot  easy,  however,  to  obtain  on  integral  in   form  suitable   for  computation,  and  an 

'lirect  method  was  used.     The  ordinates  of  curve  5  represent   the  sum  of  y  and  a 

i^en  .1^1;  these  ordinates  were  divided  into  two  parts,  in  accordance  with  the  ooa- 

'Hion  impUed  io  equation  {'J).     Curve  JJ  thus  represents  the  gradual  increase  of  z,  and 

'■'^irve  i.'  shows  the  increase  aiid  subsequent  decrease  of  ,'/.     A  few  corresponding  points 

of    theee  three  curves  are  also  indicated  in  the  following  table,  increments  of  :  being 

placed  under  the  symbol  li;.     These  increment  are  shown  on  the  figure  as  d,  d,  d.     For 

■^Qvenience,  z^  ia  taken  as  unit  of  weight  for  ammonia,  and  x„  is  made  equal  to  8  ;  a> 

^h«a  a  volume  of  400  c.c.  is  distilled  in  fractions  of  00  C.c.  each.     The  ratio  of  eaoh 

innement  to  the  next  ia  stated  under  r. 


000 

•000 

■000 

280 

■129 

■151 

&35 

■122 

■413 

749 

•087 

•662 

900 

•047 

■853 

D78 

•015 

■963 

S99 

•003 

■997 

■0.14 

0  1000  •OOO  10111} 

When  j(  =  1  (as  in   this  table),  y  reaiihes  a  maximum  when  x  -----  C",  during  the 

^aUection  of  the  eecond  fraction  of  distillate ;  and  this  fraction  contains  the  largest 

loaotity  of  ammonia.     The  third  fraction  contains  nearly  the  same  amount,  bat  Uter 

iscrementa  ahow  a  rapid  decreOiSe.     The  large  mctesAQ  i:^  v^inin.ciuis.  '\n.^\'3«^«A  V<k  ^^oa 
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aeoond  measure  is  due  in  very  small  part  to  the  increased  concentration  of  the  perm; 
ganate,  but  chiefly  to  the  fact  that  sufficient  time  has  elapsed  for  the  accumulatioi] 
ammonia  in  the  retort.  An  increase  in  the  second  measure  has  been  rarely  observed 
practice,  except  in  a  few  experiments  on  pure  chemicals,  such  as  urea,  theine,  glychoch( 
add,  and  notably  in  cyanuric  acid.  In  the  59  samples  of  natural  waters  already  refer 
t0|  the  first  measure  always  contained  as  much  as  1^  times  that  found  in  the  second ; 
11  instances  the  ratio  is  2,  and  in  33  instances  it  is  more  than  2.  On  the  other  ha 
instead  of  an  increase  in  this  ratio  for  succeeding  portions  (as  indicated  by  theory  fo 
single  reaction),  it  usually  decreases,  the  ratio  of  the  last  two  determinations  being  fi 
1  to  2.  This  want  of  agreement  between  the  theory  for  a  single  reaction  and  obsei 
tions  on  a  natural  water  are  exactly  what  we  should  expect ;  for  the  water  may  cont 
a  great  number  of  different  substances,  each  undergoing  change  according  to  equal 
(6),  (7),  or  (8),  so  that  the  actual  rate  of  distillation  depends  upon  the  sum  of 
ammonia  derived  from  all  these  sources.  As  curve  E  shows  a  rapid  rise  from  zero  t 
maximum,  followed  by  a  gradual  decrease  to  zero,  so  we  may  conceive  a  multitudt 
dmjlar  curves,  with  their  several  maxima  at  various  points,  but  with  a  large  share  of  ti 
near  the  origin ;  implying  ^>1,  for  the  most  part.  The  resultant  of  all  such  cui 
might  have  a  single  maximum,  like  the  type  given,  or  it  might  have  a  successioi 
maxima  and  minima.  On  the  theory  of  averages,  the  former  seems  more  proba 
This  resultant  curve  might  have  a  great  variety  of  forms  in  details,  answering  to 
various  behaviour  of  different  waters. 

V.  ExterpolaUon  Formula  for  Eeaidvs  in  Retort, 
Many  chemists,  feeling  that  the  task  is  not  completed  by  nesslerising  three  measu 
have  pushed  the  distillation  much  farther.  Mallet  suggests  a  certain  limit  as  critei 
when  the  distillation  has  been  carried  far  enough.  If  the  ammonia  found  in  the  i 
cessive  portions  is  reported,  we  can  rudely  plat  the  curves  for  ammonia  distilled, 
monia  in  retort,  or  total  ammonia  formed.  Each  of  these  curves  may  be  the  result 
of  many  similar  curves  having  different  parameters.  Can  we  find  an  empirical  equal 
for  the  resultant  that  will  conform  to  the  analytical  results,  and  thus  enable  us  to  ap 
a  probable  correction  for  the  ammonia  that  would  be  obtained  if  the  distillation  -^ 
completed  ? 

We  may  assume  a  curve  of  the  form 

to  indicate  the  varying  quantity  of  ammonia  in  the  retort  under  the  condition  that  I 
is  all  distilled  away  when  the  fluid  is  gone.     Substituting  in  equation  (9), 

— ^  =*  hA  -f  kBx* 
dx 

Integrating  between  the  limits  Zy^  and  z^^ , 

z^^-^Zy^^ kA («! - x^ -f  \kBi^i?^  - ct'i) ; 
or,  for  brevity, 

a^^z  ^  JcA^x+^kB^iX^,  ( 

In  like  manner,  for  a  second  increment  of  ;;;  and  for  the  undetermined  portion, 

A^z^kAA^x  +  ikBAjc,.  { 

Those  who  follow  Wanklyn's  directions  for  600  c.c.  of  water  begin  the  distiUai 
of  albuminoid  ammonia  with  350  c.c.  of  fluid,  and  distil  three  measures  of  50  c.c.  ei 
rejecting  the  last  200  c.c.  Taking  50  c.c.  as  unit  of  volume,  iSi  =  6,  a;,  —  5,  and  x^  - 
while  AiZ  and  A^  represent  the  ammonia  found  in  the  second  and  third  measu 
Assume     z  =  rA^,  then 


B;  elinin&tion, 
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I. -It  A  z=ikA  +  sl-B. 

.-.  A'z=(H-lOr)S^.  (15) 

liiAtis,  if  U)e  second  aad  third  measures  yield  like  quantities  oE  ammonia,  the  best  cor- 
rection we  can  m&ke  k  to  assume  that  the  distillation  of  four  times  50  c.c.  still  remain- 
iag  in  the  retort  would  yield  four  times  that  (juantity. 

If  r>l^,  the  value  of  A  becomes  negative,  and  therefore  y  becomes  negative  for 
snull  values  of  x.  This  involves  a  physical  impos^bility,  but  we  may  meet  the  difficulty 
by  treating  the  equation 

y=A^-  +  J)^^  (10) 

in  (he  same  manner  as  equation  {13),  whence 

ft  eamtAioa  which  again  fails  if  r>^\.' 

We  may  test  thette  formulas  by  means  of  Smart's  experiments  with  pure  chemicals ; 
but,  ta  we  began  the  action  with  400  c.c.  of  fluid  instead  of  350,  A,:  and  Ap  represent 
taia  third  and  fourth  fractions,  with  the  advantage  of  greater  distance  from  the  be- 
ginning of  the  operation,  where  equation  (1-)  is  wholly  inapplicable.  The  available  dat* 
(forv&Juesof  r  between  1  and  15)  are  given  in  the  following  table,  which  states  under: — 

A,  per  cent,  ammonia  found  in  the  first  four  fractions  ; 

B,  percent,  ammonia  found  in  "exhaustive  experiment's"  ; 

kC,  per  cent,  ammonia  obtainable  after  the  first  four  fractions  ;  and 
C,  per  cent,  ammonia  indicated  by  the  exterpolation  formulas. 


Silver  and  potaseium  cyanide, 

2-35 

[17-1] 

14-89 

3-4 

Prussian  blue,          

■3 

258 

52-5 

-2 

Urea,  from  urine 

8-7 
8-65 

43-10 

34-4 
34-45 

8-8 
6-fi 

Urea,  from  ammonium  cj-anate,    . . 

7-T 
7-8 

43 '4 

35'7 
35-9 

8-0 
8-0 

Alloxan 

0-55 

21*3 

14-75 

2-5 

6-6 

14-7 

2-4 

uiiocarbanilide 

4-15 

11-85 

7-7 

1-6 

Thioearbamide, 

15'25 
16'0 

22-50 

7-25 
7'5 

1-7 

l-l> 

Strychnine  sulphate, 

4-0 
375 

5-4 

1-4 
165 

■i 
1-0 

Codeine 

5-0 

5-32 

■32 

■5 

Mnmja. 

(game 

y  =  J«-"  +  J»"  + 

(18) 

ion,  bf  the  tame  tteatment  illustrated  above, 

„     ._(a,^*>-riX*')A„r"-(i 

^-rA,<r 

)A„ «"+',,   . 

(18) 

Wt  mar  either  make  n  the  smalleit  Integer  cons!st«nt  with  tfae  ooDclitlon  (20),  or  we  may  d 
Uraln*  a  1^  making  the  Ciaction  eqoal  to  r.    Tbe  function  ^a,£  =  0(r)  will  be  a  smooth  cnrre  laj 
■tihtr  case,  conilsicnt  witb  tbo  tboory  aa  developed  above  and  wlCb  Uie  analytical  resnItA. 
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A  glance  at  the  last  two  columns  shows  that  the  ammonia  actually  obtainable  afi» 
one-half  of  the  fluid  had  been  distilled  was  many  times  the  proposed  correction.  A 
explanation  of  thia  discrepancy  will  next  be  considered. 

VI.  Evidence  of  Intermediate  Compounds  of  Nitrogen, 
Making  some  allowance  for  the  difference  between  equation  (7)  (which  was  selectc 
for  study)  and  equations  (6)  and  (8),  it  ia  safe  to  conclude  from  the  table  in  se 
t^n  IV,  that  if  the  action  of  alkaline  permanganate  upon  a  pure  compound  < 
nitrogen  could  be  represented  by  any  single  chemical  equation  (no  matter  how  complex 
we  should  have  reason  to  expect  this  change  to  take  place  with  such  speed  that  full 
70  per  cent,  of  the  theoretical  yield  of  ammonia  would  be  obtained  by  distilling  one-ha 
the  fluid,  or  else  with  such  slowness  that  the  first  measure  would  contain  far  le 
ammonia  than  the  second.  Published  experiments  with  at  least  eight  bodies  *  oontr 
diet  both  these  conditions,  and  we  are  forced  to  believe  that  in  the  earlier  stages  son! 
molecules  pf  the  original  body  yield  ammonia  with  promptness,  while  others  are  coi 
verted  into  more  stable  forms  and  resist  the  action  with  great  stubbornness.  Tl 
nature  of  these  intermediate  products  is  not  yet  clear,  except  only  that  a  (as  defined  i 
section  III.)  is  small,  in  their  reaction  with  alkaline  permanganate.  Perhaps  they  may  I 
chiefly  condensation  products.  Alloxan,  which  yielded  4  per  cent,  ammonia  in  the  fin 
fraction'  (eighth)  of  distillate,  and  only  2*57  per  cent,  in  the  next  three,  but  21*3  pc 
cent,  by  prolonged  action,  is  a  marked  example  of  such  behaviour ;  this,  no  doubt, : 
partly  converted  into  parabanic  acid.  So,  likewise,  in  a  water  analysis,  many  substanci 
may  yield  a  small  part  of  their  nitrogen  as  ammonia,  while  the  greater  part  is  converte 
into  more  stable  forms  which  elude  detection.  It  has  been  supposed  that  the  organj 
matter  of  potable  water  is  more  like  asparagine,  yielding  its  nitrogen  readily  under  tb 
action  of  permanganate.  Of  this,  however,  I  have  found  no  proof.  In  about  40  per  ceni 
of  the  natural  potable  waters  referred  to,  the  ratio  of  the  third  and  fourth  fractions  i 
1*5  or  less,  giving  grave  suspicion  of  incompleted  action  when  the  distillation  wa 
stopped.  Even  if  the  yield  of  ammonia  in  some  fraction  has  fallen  below  the  limit  c 
delicacy  in  nesslerising,  what  evidence  have  we  that  prolonged  treatment  would  no 
develop  a  much  larger  amount  of  ammonia  than  that  already  obtained  ? 

VII.  Applicitions  to  tlie  Analytical  Process, 
A  debt  of  gratitude  is  due  to  Professor  J.  Alfred  Wanklyn,  as  the  author  of 
valuable   method  of  analysis  which  has  done  much  in  the  interest  of  public  healtt 
<<  The  ammonia  process,"  which  originated  in  1867,  is  still  described  in  the  7th  editio: 
of  "Water  Analysis  "  (1889)  essentially  as  in  the  author's  first  paper  upon  tbe  subject 
In  a  process  of  such  delicacy,  where  the  results  may  be  influenced  by  a  multitude  o 
variable  conditions,  it  is  desirable  that  these  should  be  accurately  defined  and  con 
sdentiously  followed.     According  to  the  author's  latest  directions,  500  c.c.  of  water  ar 
reduced  to  300  c.c.  (to  remove  free  ammonia)  and  50  c.c.  of  the  reagent  added ;  thre 
measures  of  distillate  are  then  collected,  when  "  the  distillation  may  be  stopped  .  .  . 
It  is  necessary  to  nesslerise  each  separate  50  c.c.  of  distillate,  and  to  add  the  amount 
together,  in  order  to  arrive  at  the  total  albuminoid  ammonia.''     Besides  this  process,  i 

*  These  are  the  first  six  named  in  the  last  table,  besides  parabanic  acid  and  theine. 
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WMond  U  described  upon  a  scale  of  one-fifth,  with  this  important  modification,  that  the 
ipentioii  is  "  continued  6o  long  as  1 0  c.c.  of  distillate  ehowa  a  sign  of  ammonia  "  j  if, 
ihao,  witJi  a  dolicato  Neasler  reagent,  ammonia  ia  found  in  the  sixth  measure  of  dia- 
I'lUte,  the  lliiid  must  be  evaporated  to  dryness  I 

But  why  should  350  c.c.  be  distilled  until  only  i  liave  gone  over,  while  "0  c.c.  are 
(illed  up  to  a  very  dilTerent  limit  1  Probably  because  the  time  required  to  evaporate 
'  I.e.  from  the  smaller  retort  proved  insuflicient  for  both  the  chemical  action  required 
!  for  the  separation  of  the  ranmonia.  Professor  Wanklyn'a  method,  aa  conducted  in 
-.  iiwn  laboratory  and  by  hia  own  hands,  has  doubtless  done  valuable  service,  yielding 
'\  comparable  results  ;  but  more  definite  conditions  must  be  adopted  if  we  would 
id  discrepancies  among  different  places  and  persons.  Its  value  depends  upon  giving 
.itant  and  comparable  results  under  fixed  conditions.  For  the  absolute  estimation  of 
- ;  jjwiic  nitrogen,  it  is  worthies*;. 

It  will  be  instructive  to  divide  the  free  or  albuminoid  ammonia  found  in  each 
mcuure  of  distillate  by  that  found  in  the  next,  and  to  record  the  ratio  so  found ; 
■-•^pFcially  if  care  is  taken  to  boil  at  a  constant  rate.  According  to  Smart,*  with  pure 
.  mid  or  vegetable  albuminoids,  r  =  2  ;  but  if  these  have  passed  into  the  putrefactive 
Tiitition,  r  "^  3  ;  while  in  the  case  of  urea  (after  the  preliminary  stage  is  pasged)r  =  l, 
'  h  for  free  and  for  albuminoid  ammonia.  The  successful  detection  of  recent  sewage 
-  rrported,  when  the  chemical  evidence  consisted  in  the  persistent  evolution  of  free 
i::noDla,  followed  by  persistent  evolution  of  twice  as  much  albuminoid  ammonia. 

The  term  "  albuminoid  ammonia,"  liiie  "  reverted  phosphoric  add,"  has  a  technical 
-■"lificanoe  determined  by  the  method  adopted  in  the  analysis.  The  actual  market 
li'ie  of  reverted  phosphoric  acid  cannot  be  so  high  under  the  rule  for  extraction  at 
''  as  under  the  rule  for  extraction  at  40'' ;  so  also  O'l  mgm.  of  ammonia  obtained  by 
X  longed  and  intense  action  is  of  less  real  importance  than  the  same  quantity  obtained 
>'  leaa  vigoroue  measures.  Many  modifications  of  the  original  process  have  been  pro- 
•i ;  among  these  Breneman'st  are  worthy  of  special  consideration.  If  the  fluid  is 
'might  nearly  to  dryness,  as  he  suggests,  it  may  be  possible  to  apply  an  exterpolation 
'raula,  such  as  equation  (10),  to  the  measured  i-esidue.  The  detailed  record  of  ammonia 
■lid  in  seven  successive  fractions  (with  greatly  increased  temperature  and  concentration 
'  'lie  last)  may  help  to  distinguish  between  diflerent  kinds  of  nitrogenous  matter, 
'Ming  ammonia  more  readily  and  less  readily  ;  but  care  should  be  used  in  regard  to 
'«  volume  of  the  residue ;  if  this  is  i  c.c.  in  one  case  and  7  c.c.  in  another,  there  may 
' '  conddemble  diilerence  in  the  oxidation  of  that  comparatively  inert  matter  which  we 
've  leen  led  to  suspect. 

If  the  ammonia  proce^  should  be  applied  to  investigations  of  the  relative  stability 
'Wganic  compounds,!  the  formulas  given  above  may  be  adapted  to  numerous  possible 
""lilcatione.  The  use  of  return-flow  condenser  (to  prolong  the  chemical  action  apart 
"U)  di«tillation),  and  variations  in  the  proportions  of  potash  and  permanganate,  do  not 


'  hiWiu  llrallh  (MinDO,  Vnl.  II,  No.  3,  May.  1SH6. 

1  Jour.  Aiitet.  Cliem.  Sue.  !f,  No.  D. 

',  ll  mar  be  of  intertsi  to  i:i>inpare  BOoh  resalts  with  those  of  Dreyfus 

'utoo  wUh  aoid  tolation  of  permanguiate    Campt.  rend.  106,  5S3. 


who  sturlied  the  r 
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seem  to  have  yet  been  tried.  It  is  difficult  to  see  why  the  alkali  should  always  be  used 
in  so  much  greater  excess  than  the  oxidiser  (in  spite  of  inconvenient  bumping),  but  it  is 
especially  strange  that  the  distinguished  author,  ignoring  Mallet's  report  of  1882,  and 
republishing  his  directions  without  any  revision,  should  leave  the  important  question  of 
time  entirely  out  of  account.  *^  Suffering  persecution  for  the  sake  of  the  truth  "  should 
make  the  scientist  keenly  alive  to  any  truthful  criticism,  and  ready  to  study  the  con- 
tributions of  his  colleagues.  The  *^  ammonia  process  "  has  now  passed  from  one  laboratory 
into  a  hundred.  If  *^  discovered  about  a  generation  before  chemists  were  prepared  for 
it,''  the  time  is  now  fully  ripe  to  collect  the  testimony  of  those  who  have  used  it;  to 
agree  upon  the  general  conditions  of  quantity,  rate  of  boiling,  and  limit  of  distillatioD) 
and  even  upon  such  details  as  the  matter  of  paper  or  rubber  connections.  When  a 
satisfactory  compromise  is  effected  we  may  hope  to  have  a  uniform  method  of  procedure 
and  a  real  definition  of  albuminoid  ammonia. 


REPORT  OF  RECENT  RESEARCHES  AND  IMPROVEMENTS  IN 

ANALYTICAL   PROCESSES. 

Dextrin    in    Genuine  Honet.      C.  Aicthob  and  J.  Stbbn.      Zeitschr.  /.  mgea 
Chemie,  No.  20,  1889. — 44*9655  grms.  of  a  sample  of  undoubtedly  genuine  honey  were 
dissolved  in  300  c.c.  of  water  and  allowed  to  ferment  with  yeast.     After  filtering  and 
making  up  to  200  c.c,  the  liquid  was  examined  in  a  Laurent's  polariscope,  and  gave 
-f  24*9^  in  a  20  cm.  tube.     The  dextrin  was  then  converted  into  dextrose,  by  heatiog 
100  C.C.  of  the  liquid  with  10  c.c.  of  hydrochloric  acid  for  three  hours  in  a  water-bath. 
After  cooling  and  making  up  again  to  100  cc,  the  polarisation  gave  9 '21^,  equal  to 
2 '249  per  cent,  of  de2ctrose.     Allihn's  gravimetric  sugar  process  gave  2'266  per  cent. 
The  formation  of  dextrose  points  to  the  honey  having  contained  dextrin.     The  authors 
further  confirmed  this  view  by  preparing  phenylglycosone.     A  large  quantity  of  honey 
was  fermented  in  a  weak  solution.    The  filtrate  yielded  on  evaporation  a  brown  thickish 
syrup,  which  was  really  an  impure  dextrin.     After  dissolving  in  a  little  water,  phoer 
photungstic  add,  containing  some  sulphuric  acid,  was  added,  and  the  liquid  filtered. 
The  excess  of  the  reagent  was  removed  by  means  of  baryta  water,  and  this  in  turn 
removed  by  cautious  addition  of  sulphuric  acid.     After  concentrating  a  little,  liquor 
plumbi  was  added,  the  liquid  filtered,  and  the  excess  of  lead  removed  by  hydrogen 
sulphide. 

The  filtrate  was  evaporated  in  the  water-bath  until  it  became  a  thin  syrup,  and 
200  cc.  of  90  per  cent,  alcohol  were  added,  which  was  sufficient  to  keep  the  dextrin  in 
solution.  After  filtering  and  evaporating,  the  dextrin  was  obtained  as  a  brown  syrup, 
which  was  purified  with  animal  charcoal,  until  it  was  finally  got  as  a  yeUowish  brittle 
amorphous  mass.  It  is  exceedingly  soluble  in  water,  very  hygroscopic,  soluble  in  spirits 
of  wine,  but  insoluble  in  absolute  alcohol  or  ether.  The  watery  solution  very  slightly 
reduces  Fehling's  liquid. 

5  grms.  of  this  dextrin  were  dissolved  in  200  c.c.  of  water,  mixed  with  20  c.c.  of 
20.  per  cent,  sulphuric  add,  and  heated  for  three  hours  in  water-bath.  The  liquid  was 
neutralised  with  barium  carbonate,  filtered,  and  evaporated  to  a  syrup,  which  was 


I^todljr  exhausted  with  alcohol.     After  distiiling  off  a.  brownish  syrup  was  obtained, 
rhicli  was  purified  by  animal  charcoal. 

It  crystallisee  in  granules,  reduces  Fehling's  strongly,  and  the  authors  succeeded  in 
repuing  pbenylglycoBOD,  by  warming  1  grm.  with  2  grms.  of  phenylhydrozin,  3  grma.  of 
t^nm  acetate,  and  30  c,c.  of  water.  The  crude  product  was  recrystallisod  from  alcohol 
tid  obtained  in  small  yellow  needles,  fusing  at  204°  C.  IbLi  removes  all  doubt  about 
Iw  original  substance  being  dextrin,  the  presence  of  which  in  hooey  may  perhaps  be 
^ilaioed  by  the  boee  feeding,  when  tbey  get  the  chance,  on  malt  in  breweriee. 

L.   DB.    K. 


Tkeatmej^t  op  Uranium  Residues.  D.  Laubb.  Zeileelir.  f.  angeto 
To.  20,  1889. — The  liquids  reaulting  from  the  precipitation  of  phoapates  with  u 
tits  are  kept  in  a  large  vessel,  and  the  aupernatant  fluid  is  occasionally  drawn  off. 
tlien  a  sufficiency  of  precipitate  has  collected,  the  whole  is  heated  to  boiling  in  an  iron 
wsel,  and  common  soda  is  added  until  the  precipitate  seems  dissolved.  After  cooling, 
nd  without  filtering,  ammonia  is  added  until  the  mixture  smells  perceptibly  of  it,  and  the 
lusphoric  acid  is  then  thrown  down  with  magnesia  mixture,  prepared  by  dissolving  equal 
,ntatitie3  of  magnesium  and  ammonium  sulphates.  After,  say,  twelve  hours,  the  liquid 
I  lyphoned  off,  and  the  residue  washed  with  ammoniacal  water.  The  united  filtrates 
n  now  neutralised,  either  with  hydrochloric  or  sulphuric  acids,  and  freed  from  carbonic 
dd  by  boiling.  The  uranium  is  now  precipitated  by  ammonia,  a^  uranic-ammonic 
aide.  This  precipitate  Is  washed  by  decantation,  but  it  is  advisable  to  put  a  small 
jiitntity  of  ammonium  sulphate  to  the  wash  water. 

By  dissolving  the  precipitate  in  excess  of  nitric  acid  and  evaporating,  commemally 
ran  uranic  nitrate  is  obtained  in  crystals,  which  are  allowed  to  di'oin  on  a  funnel  and 
nihed  with  a  very  little  cold  water.  L.  dg  K. 

Estimation  or  Tannic  Acid  in  Oak  Babk,  with  Pbruakoanatc.  F.  Gantfeb. 
'ri(*eAr. /.  anjew  (7A<mte,  No,  20,  1889,— The  author  found  that  tannin  is  completely 
ad  Tuanti'taf ivc/y  oxidiKed  by  permanganate  when  its  solution  is  mixed  with  dilute 
alpharic  acid  and  boiled.  To  estimate  the  tannin  in  a  sample  of  oak  bark,  the  fallowing 
tfaitions  are  wanted  :  1.  The  usual  bark  decoction,  10  grms.  per  litre.  2.  A  solution 
t  permanganate,  containing  3-988  grms.  of  K,  Mn^  0,  per  litre.  3.  A  solution  oon- 
ktuing  T'9&1  grms.  of  oxalic  acid  per  litre.  lU  c.c.  of  the  bark  solution  are  mixed 
ith  10  c.c.  of  dilute  sulphuric  acid,  and  heated  to  nearly  boiling.  Permanganate  is 
Hr  added,  about  1  c.c.  at  the  time,  until  the  red  colour  hut  slowly  disappears.  The 
ptld  Is  DOW  once  more  heated  to  boiling,  and  permanganate  is  gradiuUli/  added  in 
UHB,  which  causes  a  heavy  brown  predpitat«.  Oxalic  acid  is  now  run  in  until  the 
{did  has  t>ecome  quite  clear,  and  permanganate  is  then  again  added  until  red  colour  ia 
■tend.  The  total  number  of  c.c.'s  of  permanganate  used,  less  those  of  oxalic  acid,  is 
»  amount  reduced  by  the  tannin,  and  at  once  represents  the  percentage  of  tAonin  in 
\9  Hunple, 

)  advisable  to  repeat  experiment  after  removal  of  tannin  by  hide 


The  authoi 


mgaged   in  trying  to  find  out  the  exact  relation 


I  penumganate 


and  the  other  kinds  of  tannic  add. 


L.  Di  K. 
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CORRESPONDENCE. 

[T/ie  HiitoT  i$  not  in  any  iray  reipoTuible /or  ofiiHiam  eipraied  by  Mi  eorretjwnn 
To  the  Editor  of  the  Analyst. 

MILK    ANALYSIS, 

DCjtB  Sir,— In  an  article  on  "  Uilk  Analjsls  "  in  the  ANA  list  of  November,  1889.  Dr.  B.  f. 
Davenport  stales  that  tbe  fat  can  be  antireiy  extnated  Iron  the  dried  rasidae  of  S  gttat.  at  mflk.  If 
QDij  this  be  in  a  Bat-bottomed  platinum  dish  of  S^  inches  diameter.  He  uses  four  aepAmte  quantjIlM 
of  boiling  benzoline.  Untucldlv,  be  gives  bo  comparative  analjiee  Ui  show  that  the  fat  is  eatirdt 
eitracied. 

For  jetis  I  nsed  exactlj  the  method  described,  sometiaieB  with  larger  t!at-bcttomed  diBh«a.ui 
alwajB  wili  more  numerDas  changes  of  benioliae,  boiled  on  tbe  residue.  The  fat,  however.  vAe  nwtr 
entirely  separated,  ooTereD  to  within  "one  tenth  of  a  per  cent."  In  a  paper  in  tbe  February  niunbtr 
of  the  AnaXiTST,  18S9,  be  will  see  this  method  contrasted  with  more  modem  methods.  Id  my  ex- 
perience, there  are  only  fonr  methods  thai  extract  all  the  tat  from  a  raillc  I  at.  Soxhlet's  Areometiie 
method.  2nd.  Soxblet'a  tabe  with  pamice.  plaster  of  Paris,  kieslgnhr,  oi  papor.coil  (Adai 
Tbe  Lactocrite.  4th.  The  Sahmid  method;  this  last  was  described  in  the  Ckemiral  .Vnn.  of 
November  Ist,  188a.  Toura  taltbfnily. 

Analytical  Laboratorv.  Alf.  W.  STOKBa.  P.C.8.  F.LC. 

'  Vestry  Hall,  Harrow  Boad, 

November  4th,  1889. 


I 


To  the  Editor  of  the  Analyst. 

Sib, — I  have  read  with  eitreme  interest,  Dr.  Bennett  F.  Davenport's  article  upon  Uilk  A 

printed  in  yoor  last  issue.     1  thorougbly  agree  with  bira  In  all  that  be  has  written  oonci- 

estimation  of  ihe  fat  in  milk,  the  process  employed,  being  termed  by  hitDamoiiiflod  Wauklyn. 
the  habit  of  using  platinum  basins  of  2J  inch  diameter,  but  hating  quite  Bat  bottoms,  and  tuive  a 
culty  whatever  in  obtaining  a  very  Chin  and  evenly  distriboted  skin  of  Tesidne,tbeooaipleteextTML 
which  by  means  of  peiroleimi  ether,  is  easily  accomplished.  Petroleum  ether  as  mentiuDedJ] 
Davenport,  having  a  great  advantage  over  that  of  ether  iu  not  dissolving  either  lactic  acid  o:  ' 
The  process  known  as  the  "  Adams  blotting  paper,"  and  recommended  by  the  Uilk  Committ 
Society  of  Public  Analysts,  is  a  processwhicb  I  consider  to  be  faalty,and  that  in  three  respeclj^d 
reasons  for  saying  so,  are  as  follows :— 

1st,  ¥ou  cannot  estimate  directly  both  the  fat  and  the  solids  not  (at.     2nd.  That  the  n 
of  fat  obtained  is  in  excess  of  that  originally  present  in  the  milk,  owing  to  an  increase  in  w  '  ' 

to  rnpid  oxidation  of  the  fat  when  in  contact  with  cellulose,  when  spread  over  such  a  large  si ,__ 

also  to  a  further  oxidation  which  lakes  place  when  completing  the  drying  of  the  extracted  fat  la  i 
water  oveo.    3rd.  It  cannot  be  used  when  the  milk  is  not  fresh,  objections  whicb  are,  in  my  optoliMi 
fatal  to  any  milk  process. 

I  D^ed  blotting  paper  in  milk  analyrls  in  1SS3  and  relinquished  its  ose  owiog-  to  tbs 
last  objeotion,  and  SruClly  by  a  long  series  of  experiments,  satisHed  myself  as  to  tlie  correctneM 
of  my  second  objection,  and  when  coapling  that  with  the  Brat  and  the  tliini  objection,  I  have  now  Oi 
hesitation  in  rejecting  it  as  faulty. 

My  opponents  may  say  that  the  fat  calculated  from  the  sp.  sr,  and  total  solids,  agree  wilti  ihM 
fotind  by  Mr.  Adams'  process,  but  to  that  I  reply,  we  have  already  bad  ejiamples  of  altering  formata 


to  suit  tbe  particular  process  employed. 
Oity  Central  Laboratory, 
13,  Pish  Bireet  Hill.  K.C. 
November  4th,  1869. 
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PRUCKEDINGS  OF  THE  SOCIETY  OF"  PUBLIC  ANALYSTS. 
Ak  ordiiiBiy  meeting  of  the  Society  was  held  at  Burlington  Houae,  on  Wednesday,  the 
IHh  ult.,  the  President,  Mr.  Adams,  in  the  chair. 

The  minutes  of  the  previoos  meeting  were  read  and  confirmed. 

A  ballot  WAS  taken  for  new  members,  and  the  following  were  declared  to  be  duly 
elected  :— As  members,  C.  H.  Cribb,  B.Sc.Lond.,  F.I.C.,  F.C.S.,  public  analyat  for  the 
Htraiid ;  W.  Hepworth  Collins,  F.O.8.,  analytical  chemist,  Bolton.  As  associate,  8.  H, 
Collins,  assistaDt  to  Mr.  Young. 

The  following  gentlemen  were  propoeed  for  election : — W.  Newton,  Ph.D.,  F.I.O., 
F.C.S.,  analytical  chemist,  London  ;  O.  H.  Masson,  of  Trinida.d, 

Mr.  Turner  and  Mr.  Cassal  were  appointed  as  auditors,  to  audit  the  accounts  for  the 
p&st  year. 

The  Adjourned  discusaioa  on  Mr.  Allen's  paper  on  "  Possible  Future  Exteosioos  of 
the  Work  of  Public  Analysts,"  «tas  then  resumed  and  concluded. 

The  Annual  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wedaee- 
d»y,  the  8th  inst.,  and  followed  by  the  annual  dinner,  as  ueue.1. 
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THE  POSSIBLE  FUTURE  EXTENSION  OF  THE  DtTTIES  OF  PU 
ANALYSTS. 
Bt  Alpbed  H.  Allen. 
(?iead  al  l/i4  Meeting,  November,  1889.) 
Jn  my  PreBidential  Address,  delivered  at  the  annual  meeting  in  Januat?  last,  I  o&lM 
attention  to  the  possibility  of  enlarging  the  sphere  of  action  of  public  analysts.  At 
present  the  duties  of  public  analysts  are  well  known  to  be  restricted  to  the  examination 
of  food  and  drugs,  and  owing  to  the  clause  relating  to  the  examination  of  articles  pur* 
i^hased  by  private  persons  having  proved  nearly  inoperative,  a  public  analyst's  duties  Me 
at  present  almost  wholly  limited  to  the  examination  of  samples  purchased  for  the  pur 
pose  of  analysis  by  inspectors  acting  officially.  Even  the  analysis  of  water  does  oot 
come  within  the  oflicial  duty  of  public  analysts,  owing,  as  we  are  well  aware,  to  tJie 
exclusion  of  drinking  water  from  the  operation  of  the  Sale  of  Food  and  Drugs  Act. 

Owing  to  the  publication  of  improved  methods  of  analyids,  to  which  the  Society  of 
Public  Analysts  has  so  much  contributed,  and  to  other  causes  with  which  we  are  itl 
familiar,  food  analysis  has  acquired  a  position  which  none  of  us  could  have  auticipaUd 
sixteen  years  ago.  At  the  present  time,  the  public  analysts  of  the  country  are  a  bodj 
of  highly  competent  men,  whose  special  training,  not  only  as  analysts  but  as  oheaucD- 
legal  experts,  specially  qualifies  them  for  executing  the  responsible  duties  of  SUM 
chemists,  and  there  are  many  new  directions  in  which  the  public  analyst  might  Ix 
employed  to  the  advantage  of  the  public. 

It  seems  to  me  a  grave  public  evil  that  the  provisions  of  the  Sale  of  Food  ind 
Drugs  Act  are  not  extended  to  include  articles  which  do  not  come  under  the  denomini' 
tion  either  of  a  food  or  a  drug.  Thus,  for  instance,  there  have  been  Bucceseful  prOM- 
cutionfi  in  some  parts  of  the  country  for  the  sale  of  adulterated  olive  oil;  but  it  BeeroiU 
me  doubtful  whether  olive  oil  comes  under  the  Act,  unless  it  is  intended  for  usewt 
food  or  a  :remedy.  That  it  is  an  article  named  in  the  British  Pharmacopeia  is  not 
sudicient,  for,  unfortunately,  when  the  Sale  of  Food  and  Drugs  Act  Amendment  KU 
was  in  committee  in  1870,  Dr,  Bell  advised  that  the  British  Fharmacopceia  should  sol 
be  formally  adopted  sa  the  legal  standard  of  all  articles  described  therein.  He  did  this 
on  the  ground  of  non-neceeeity,  as  the  Pharmacopccia  was  already  substantially  regarded 
as  the  authority ;  but  we  all  know  how  far  this  is  from  being  the  case  in  practice. 
Partly,  this  may  be  due  to  the  very  inefficient  manner  in  which  parts  of  the  Phanna- 
cop<cta  are  edited  ;  but  if  in  a  new  Act  the  Pharmacopcria  were  made  the  legal  Standard 
for  drugs,  such  pressure  would  be  bi'ought  to  bear  on  the  editors  as  would  compel  thran 
to  remove  the  blemishes  which  at  present  discredit  their  work. 

It  is  very  questionable,  again,  whether  yiost,  can  fairly  be  regarded  as  coming 
within  the  four  corners  of  the  existing  Act,  though  any  new  Act  should  certainly  be 
drafted  so  as  to  include  it. 

Carbolic  disinfecting  poiodm,  again,  are  articles  which  are  by  no  means  always  of 

the   quality  alleged.     Corporations    and    Boards   oC    Health    sufier    largely    from.  4^. 

I  fident  strength  in  the  carbolic  powders  supplied  to  them  ;  a  powder  sold  a  '  "*'-" 

I  10  per  cent,  of  tar  adds  in  reality  often  contaiits  only  ti  or  7  per  oest.,  utd  • 


) 


u  little  hs  4  per  cent.,  and  the  members  oE  tbe  general  public  are  also  very  li&ble  to  gel 
■riry  poor  value  Evr  their  money  and  dieinfectaiite  of  doubtful  strength  and  efficacy. 

Petroleum,  again,  U  an  article  which  might,  with  advantage,  be  occasionally  sub- 
mitted to  public  analysts.  The  Petroleum  Act  requires  uo  alteratiou  for  this  to  be 
done,  »s  it  provides  for  the  testing  of  the  oil  by  the  inspector  "or  other  competeo*. 
paraon  ieleeted  by  him,"  which  person  should  bo  the  public  analyst  for  the  district. 

There  ought  also  to  be  some  definito  control  over  the  sale  of  articles  containing 
ar«n(C,  such  as  carpets  and  paper-hangings.  If  an  Act  were  passed  on  the  lines  of  the 
Mftrgarine  Act,  enabling  an  inspector  to  visit  shops  were  carpets  and  paper-hangings 
ynn  sold,  and  to  take  for  examination  by  the  public  analyst  samples  of  any  goods  which 
wew  not  iiMrk-jd  as  containing  arsenic,  the  public  would  know  what  they  were  buying, 
mil  arsenical  c-oloura  would  soon  be  a  thiug  of  the  past. 

The  same  principle  might  beapplied  to  miced  fabrics.  All  mixed  fabrics  should  be 
i^'ielled  as  such,  the  res}>onsibility  of  labelling  them  to  rest  with  the  vendor. 

1  think  that  the  inspectors  under  the  Sale  of  Food  and  Drugs  Act  might  ba  ad- 
■..intageously  employed  to  see  that  the  provisions  of  the  Pharmacy  Act  are  carried  out, 
.  'i^lead  of  leaving  the  matt«r,  as  at  present,  to  the  Pharmaceutical  Society.  The  inspector 
-hoiild  lie  instructed  to  ask  for  a  poison,  and  see  that  the  sale  was  properly  recorded;  and 
'-his  name  and  address  of  the  vendor  entered  in  the  Poisons  Book. 

It  would  also  be  a  great  advantage  if  it  were  enacted  that  all  poisons  sold  as  T'^rmin- 
'  'i7erg  should  be  coloured  with  a  definite  proportion  of  some  colouring  matter,  which 
could  be  easily  detected  and  estimated.  A  few  months  since  a  man  in  Derbyshire 
poisoned  his  child  with  vermin-killer  containing  strychnine  for  the  sake  of  the  insurance 
moneyi  and  would  not  have  been  convicted  and  hanged  but  for  the  presence  of  a  blue 
colouring  matter  in  the  vermin-killer.  In  connection  with  this  case  I  received  from  the 
poUca  a  number  of  packets  of  vermin-killers  contaiuing  strychnine,  and  I  supplemented 
theAe  by  ten  other  samples,  representing  the  chief  wholesale  manufacturers  in  the 
kingdom.  The  results  of  the  analysis  of  these  samples  showed  that  ultramarine  was 
the  colouring-matter  most  commonly  used,  though  Prussian  blue  occurred  in  several caseS' 
GuToine  was  also  present  in  several,  and  one  specimen  was  wholly  colourless,  consisting 
Dunly  of  a  mixture  of  strychnine  and  starch.  In  two  other  cases  the  colon  ring- matter 
was  only  sufficient  to  tinge  them  a  very  pale  flesh  or  pink  colour.  One  sample  only  was 
roloured  with  soot.  It  seems  to  be  very  important  that  vermin-killers  should  be  so 
.loured  as  to  preclude  the  chance  of  their  being  taken  acL-idently  by  human  beings,  and 
. .  us  to  faciUtate  their  detection  in  cases  where  they  have  been  swallowed,  whether  tliey 
■ly  have  been  used  tor  the  purpose  of  suicide  or  murder. 

At  present,  arsenia,  if  sold  in  quantities  of  lees  than  10  lbs.,  has,  by  law,  to  be 
.  Inured  with  soot  or  indigo,  though  it  is  a  fact  worthy  of  note  that  the  solid  arsenic 
Aind  in  tbe  house  of  the  late  Itlr.  Maybrick  was  all  coloured  with  wood-charcoal, 
t-rbon,  in  any  form,  is  not  a  suitable  colouring-matter,  as,  in  small  quantities,  and  in 
[■•deacB  oi  miscellaneous  organic  matter,  it  is  diSicult  to  identify,  and  indigo  is  too 
-  ifceptible  to  oxidising  and  reducing  agents  to  render  it  a  desirable  pigment.  Prussian 
Irie  uid  nltramoi'ine  each  have  their  disadvantages,  and  a  mixture  of  indigo,  Prussian 
]')•  uict  ultrainarine  would  be  better  than  either  of  these  colouring-matters  separately. 
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On  the  whole,  perhaps,  the  most  suitable  pigment  for  colouring  vermin-killera  woaldla 
the  oxide  of  chromium.  In  it  we  have  a  bright  green  pigment  of  high  colonnog 
power,  quite  insoluble  in  water  and  in  dilute  acid  and  alkaline  liquids.  It  is  whoU; 
permanent  under  all  imaginable  conditions,  and  is  not  alTected  by  ignition.  Chromium 
ia  not  a  natural  constituent  of  the  body,  is  not  used  internally  as  a  medicine,  and  it 
not  liable  to  be  present  acciUently,  even  in  traces,  in  any  beverage  or  article  of  fool 
It  can  be  detected  and  determined  with  ease  and  certainty,  even  when  present  in  very 
minute  quantity.  Owing  to  its  insolubility,  oxide  of  chromium  would  remain  wholly 
unahaorbed  if  taken  intemaiiy.  Hence,  if  it  were  added  to  preparations  of  strychniaein 
a  definite  and  invariable  proportion,  say  20  per  cent.,  an  estimate  of  the  mimmum 
amount  of  poison  taken  by  the  deceaeed  person]  could  be  arrived  at  by  determining  ths 
quantity  of  chromium  contained  in  the  ailmentary  canal,  even  though  the  poison  itstlf 
h&d  been  wholly  absorbed  or  decomposed  ;  and  this  could  be  effected  with  equal  ea«  mi 
certainty  after  prolonged  inhumation,  or  even  after  cremation  of  the  body. 

But  it  would  be  useless  to  enact  that  all  preparations  of  arsenic,  strycfanint,  and 
other  deadly  poisone  sold  as  vermin-killera  should  be  coloured  with  a  definite  proportioii 
of  mineral  pigment,  if  the  sale  of  fly-papers,  containing  a  dangerous  or  fatal  doae  of 
arsenic  or  other  poisons,  is  to  be  permitted  with  impunity.  All  such  dy-papers  shmU 
be  impregnated  with  some  soluble  colouring  matter,  which  would  colour  the  water  b 
which  they  were  soaked.  But  organic  colouring  matters  are  less  suitable  for  the  purpoN 
in  question  than  certain  inorp;anic  colouring  matters.  Of  these  the  soluble  ealta  tt 
chromium  present  several  advantages.  Thus,  if  in  the  form  of  the  double  tartrate  d 
chromium  and  potassium  (or  a  mixture  of  chrome-alum  and  Rochelle  salts)  the  chromium 
is  not  precipitated  from  its  solution  by  alkalies,  acids,  sulphuretted  hydrogen,  sulphide 
of  ammonium,  or  phosphates,  or  carbonates  of  the  alkali  metals.  On  the  other  hand, 
the  chromium  will  not  interfere  with  the  detection  and  determination  of  arsenic,  strych- 
nine, and  other  poisons,  and  can  be  it.'wif  determined  with  ease  and  accuracy  aftw 
evaporating  the  liquid  to  dryness  and  igniting  tho  residue.  Hence  I  hold  that  it  U 
highly  desirable  that  a  law  should  be  passed  compelling  the  colouring  of  vermin-killan, 
lly-papers,  etc.,  with  an  indestructible  colouring  matter,  the  quantity  of  which  should  bear 
some  definite  proportion  to  the  active  poison  present ;  and  I  think  pnblic  analysts  might 
be  advantageously  employed  to  see  that  such  a  law,  when  passed,  was  enforced. 

The  directions  indicated  are  only  some  of  those  in  which  it  seems  to  me  pubUc 
analysts  ought  to  look  in  the  future  for  the  extension  of  their  duties,  In  fact,  a  piibUc 
analyst  of  the  future  ought  to  become  a  State  chemist,  who  should  be  offictally  consulted 
on  all  subjects  within  his  province.  There  is  much  to  be  done  before  we  can  look 
forward  to  public  analysts  occupying  such  positions ;  but  this  ia  a  greater  reason  (or 
endeavouring  t«  promote  our  ends.  Personally,  I  have  alluded  to  the  desirabilt^  of 
extending  the  present  acts  relating  to  sanitary  chemistry  in  several  of  my  quarterly 
reports,  and  1  believe  some  few  other  analysts  have  done  the  same,  but  I  am  afraid  many 
public  analyste  have  failed  to  recognise,  or  at  least  to  use,  the  opportunity  afforded  by 
these  quarterly  reports  of  ventilating  subjects  of  the  kind. 

We  may  accept  it  as  certain  that  during  the  nest  iSession  of  Parliament  the  Govern- 
ment will  initiate  some  new  legislation  dealing  with  the  sale  of  poisons  ;  and  the  occasion 
may  serve  as  an  opportunity  for  urging  on  them  the  importance  of  making  eome  modi- 
fication in  the  Sale  of  Food  and  Drugs  Act,  and  other  laws  relating  to  aanitary 
chemibtry.    It  ia  highly  important,  therefore,  that  we  should  not  waitforthe  Bill  ' 
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vitli  tba  subject  to  be  drafted  by  some  one  who  vill  ignore  our  eii>;teace,  as  lias  huppened  ' 
on  more  tbau  one  occasion,  but  that  we  should  ourselves  draft  a  Bill  embodying  oar 
Tteira,  and  which  may  form  the  foundation  of  the  legislation  we  hope  for. 

That  the  Society  of  Public  Analysts  can  do  much  in  the  suggested  direction  ia 
certain,  If  the  members  will  all  pull  together  and  act  as  an  impelliiig  force  instead  of 
U  a  drag  on  their  representatives.  The  Society  has  done  much  in  the  past,  in  spite  of 
lukewarm  support  from  many  of  its  members,  and  more  or  less  open  opposition  from  the 
(Mitaide.  The  importance  of  possessing  an  organi^tion  such  as  ours  has  been  shown 
recently  in  Bevera!  instances.  In  short,  the  Society  of  Public  Analysts,  though  primarily 
I  ecientiiic  society,  has  other  duties  to  perform,  including  the  f^dance  of  Parliamentary 
RTork  in  connection  with  the  subjects  already  referred  to,  and  the  amendment  of  the  Bale 
)f  Food  and  Drugs  Act  generally  ;  the  disctisaion  of  legal  points  affecting  us  as  public 
uudyats ;  the  assistance  of  our  members  in  cases  in  which  our  common  interests  are 
ronoemed ;  and  in  a  host  of  other  ways. 

Discussion.  ■ 

Dr.  SzAToK  B)ud  he  thought  Mr.  Allen's  paper  was  a  very  valuable  and  suggestive  on*  1 
la  it  afTect^d  health.  The  Food  and  Drugs  Act  was  passed  primarily  in  the  interests  of  ' 
liealth  :  all  the  matters  touched  upon  related  ta  health,  like  colouring-matters,  carpets, 
lad  BO  on  ;  and  these  would  seem  to  be  matters  that  public  analysts  would  be  doing  good 
lervioe  in  reporting  upon.  Then  Mr.  Allen  had  referred  to  the  very  important  iaUuence 
they  might  have  in  helping  to  carry  out  the  provisions  of  the  Pharmacy  Act.  He 
lately  had  had  to  confer  with  a  well-known  firm  of  chemists  about  a  new  didiofectant 
being  introduced  ;  it  was  one  that  contained  a  large  amouat  of  perchloride  of  mercury, 
which,  no  doubt,  could  be  bought  easily,  in  the  same  way  that  vermin -killers  could  be 
ttought  at  unauthorised  places.  There  should  be  some  check  upon  that.  Chemists  and 
ilruggists  were  bound  down  by  hard  and  fast  rules  with  regard  to  the  sale  of  poisons, 
lod  uther  establiahmenta  should  be  watched  which  are  not  under  the  same  regulations, 
nie  colouring- matter  in  this  case  was  very  distinct,  and  the  remarks  which  Mr.  Allen 
node  with  reference  to  the  importance  of  adopting  some  colouring-matter  which  would 
bear  a  definite  proportion  to  the  poison  were,  be  thought,  such  as  would  recommend 
thcanaelves  to  others,  and  of  a  very  practical  nature. 

Mr.  Causal  said  that  he  thought  Mr.  Allen's  paper  was  exceedingly  important  from 
tin*  point  of  view  of  the  development  of  public  analysts.  Such  a  development  was 
precisely  what  was,  at  the  present  time,  most  urgentlyrequired  ;  but  it  would  be  difficult 
to  obtain  without  the  better  instruction  and  enlightenment  of  the  people  who  were 
sntraeted  with  the  appointing  of  public  analysts  and  with  the  enforcement  of  the  laws 
against  adulteration.  Mr.  Allen's  suggestions  did  not  go  quite  far  enough,  but,  at  any 
rmta,  before  they  could  be  properly  adopted  the  general  state  of  things  at  present  existing 
wtmld  have  to  undergo  conmderable  alteration.  It  would  be  necessary  to  teach  the 
ptiUic  that  the  sum  of  10s.  6d.  was  not  the  right  measure  of  the  value  of  an  analytde; 
they  would  have  to  endeavour  to  get  that  most  objectionable  clause,  which,  perhaps, 
more  than  anything  else,  had  tended  to  injure  public  analysts  and  to  lower  their  slaliu, 
struck  out  of  the  Act  of  Parliament.  There  could  be  no  question  that  a  great  extension 
of  their  duties  as  public  analysts  would  ultimately  come  about,  but  the  attainment  of 
tbii  result  would  not  be  greatly  hastened  by  discussions  in  their  own  body  which  were 
not  followed  by  some  sort  of  united  action.  They  wanted  additional  legislation,  or,  at 
lout,  Che  extension  and  amendment  of  the  present  laws  in  the  necessary  direction.  As 
a  matter  of  (act,  every  public  analyst  knew  that  the  majority  of  local  authorities  looked 
upon  the  "  R&ftlyRt "  aa  a  sort  of  necessary  nuiaance,  who  was  to  be  paid  the  smallest 
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possible  sum  fcr  doing  the  smallest  possible  number  of  samples,  Thia  was  occasioD&Uy 
varied  hy  the  payment  of  the  smallest  possible  sum  for  the  analysis  of  the  largest 
possible  number  of  samples.  It  was  certainly  the  duty  of  the  Society  to  condder 
as  to  the  best  means  of  improving  the  position  of  the  public  analyst,  but  Ibe 
Society  was  not  powerful  enough  to  do  what  wis  required.  He  could  not  ngnt 
that  it  was  even  strong  enough  to  afford  really  adequate  support  to  public  analytti 
in  their  struggles  and  difficulties  with  local  authoi'ities.  A  more  powerful  body 
was  necessary  for  this.  The  estenUon  of  their  work  in  the  direction  of  the  examinatiaii 
of  disinfectants,  water,  gas,  and  so  forth,  was  plainly  what  they  were  entitled  to  expect. 
All  such  work  should  be  placed  in  the  hands  of  public  analystit,  as  official  chemists.  Tba 
examination  of  gas,  for  example,  was  at  present  carried  out  in  the  metropolis  by  a  Twy 
limited  number  of  "  gas-examiners,"  who  were  paid  an  absurdly  small  remuneration  (or 
the  work.  In  the  provinces  it  was  practically  not  carried  out  at  all.  It  was  true  tint 
gas  was  occasionally  examined  by  medical  officers  of  health,  and  there  waa  the  curiotu 
fact  that  these  officers  also  examined  water.  This  led  him  to  another  question,  that  d[ 
combined  appointments.  It  would  be  necessary  to  put  an  end  to  the  combined  apptnat- 
ments  of  public  analyst  and  medical  officer ;  it  was  a  thing  which  led  to  abuses  of  all 
sorts— the  farming  out  of  the  public  analyst's  work  to  a  cheap  chemist,  or  of  the  medial 
officer's  work  to  a  cheap  doctor.  The  holding  of  combined  appointments  would  have  Id 
be  strongly  discountenanced  and,  as  far  aa  possible,  prevented.  The  subject  was  one  of 
very  wide  scope,  and  he  should  be  glad  to  bear  the  opinions  of  all  his  colleagues  apon  it, 
The  future  of  public  analysts  largely  depended  upon  their  clear  appreciation  of  the  ft/Of 
tion  which  they  held  with  regard  to  the  public,  and  the  extent  to  which  they  might  be 
able  to  impress  the  public  mind  with  the  enormous  importance  and  the  heavy  responsi- 
bility of  their  work.  A  practical  suggestion  which  he  would  venture  to  make  was  Ms, 
that  every  public  analyst,  whether  he  was  in  close  contact  with  his  local  authority  or 
not,  should  take  every  opportunity  oF  instructing  that  authority  upon  matters  relating 
to  public  analysis,  with  the  main  view  of  getting  it  to  work  upon  the  legislature.  Bj 
united  action  of  this  kind  all  over  the  country,  it  was  obvious  that  considerable  effsCtl 
might  be  produced,  which  would  not  only  be  valuable  from  a  professional  point  of  viev, 
but  would  be  of  the  greatest  service  to  the  public.  He  suggested  that  the  diactUsiOD 
should  be  adjourned,  so  that  they  could  be  prepared  at  a  subsetjuent  meeting  to  entar 
into  a  thorough  examination  of  all  the  points  i-aiaed. 

Mr.  Dyer  said  that  since  the  Parliamentary  Committee  was  appointed  there  had 
l>een  no  occasion  to  call  a  meeting  ;  they  were  not  appointed  with  general  instructions  to 
force  their  opinions  upon  the  legislature,  but  to  deal  with  definite  matters  that  might 
arise.  While  Mr.  Cassal  was  speaking  he  could  not  help  thinking  that  that  gentleman 
might  have  given  a  little  more  point  to  the  fact  that  every  rule  had  its  exception.  Theb 
worthy  President  waa  a  public  analyst,  and  was  also  one  of  the  ablest  and  mast  energetic 
medical  officers  of  health  in  the  country,  and  after  what  had  happened  that  evening 
(referring  to  Mr.  Adams's  paper  on  a  new  form  of  air-bath),  he  (Mr.  Dyer)  thought  they 
had  had  a  very  recent  illustration  of  the  practical  skill  and  competence  of  an  analyst  in 
a  medical  officer. 

Mr.  Cas.s.\l  said  that  of  couree  be  had  not  bad  the  slightest  intention  of  carting 
reUections  either  upon  the  President  or  upon  Ur,  Seaton.  He  considered  that  the 
existence  of  these  combined  appointments  was  injurious  to  both  profesaions.  Among 
other  things,  it  resulted  in  this,  that  the  work  of  one  of  the  two  offices  was  generally 
not  paid  for.  Certain  local  authorities  got  one  man  to  undertake  the  work  of  two  dia- 
offices  for  the  pay  which  should  attaoh  to  one  of  them.  It  therefore  appeared  to 
to  be  detrimental  to  the  intereata  of  both  public  analysts  and  medical  officers  of 


health,  that  they  ahould  hold  oombined  appointments,  and  he  thought  the  two  profee- 
r.loaa  ought  to  unite  in  discount«nandng  them. 

After  other  remarks,  and  it  appaariog  to  be  the  general  opinion  of  the  meeting  that 
:  be  matter  should  be  adjourned,  Rome  discussion  took  place  as  to  the  pi'edse  terms  o£  the 
"  >n,  and  after  various  suggestions  had  been  made,  it  was  ultimately  resolved,  on  the 
J  of  Dr.  MiirER,  aeconded  by  Dr.  Johnstose,  "  That  Mr.  Allen's  paper  be  printed 
i  circulated  with  the  agenda  for  the  next  meeting,  and  that  the  diEcusGioii  be  ad- 
1  until  that  meeting." 

£Esr»BD  Discussion  oit  Mr.  Allen'h  Faceei. 
The  Prbsidest  said  that  at  the  last  meeting,  after  a  considerable  amount  of  discussion, 
thoaght  better  to  adjourn  it  until  that  evening,  and  it  eeemed  to  him  that  it 
Vgbt  be  conducted  under  three  different  headings  : — 

1 .  Whether  it  was  desirable  to  promote  the  wider  scope  of  public  analysts 
duties  1 

2.  If  so,  could  the  Society  of  Public  Analysts  wisely  take  any  public  action 
in  the  niatt«r  ? 

3.  Whethei-  the  present  was  a  good  time  to  take  any  such  action  1 
Mk.  HEntiER,  before  entering  into  the  discussion,  read  the  following  extracU  from 

Whom  o(  Dr.  A.  Ashby  :— 

"  I  have  received  the  proof  of  Mr.  Allen's  paper,  I  hopo  he  is  not  going  to  agitate 
for  water  to  be  brought  within  the  scope  of  the  Bile  of  Food  and  Drugs  Act,  If  it  is, 
H-e  aball  not  only  have  an  indefinite  amount  of  water  analyses  forced  upon  all  those 
fnblic  analysts  who  are  paid  by  lixed  salary,  but  we  shall  have  the  general  fees  for  water 

ftlysis  levelled  down  to  J.'r. 's  fee  as  advertised  in  the  liritish  Medicai  Jojinud. 

s  of  immense  importance  that  water  should  be  rigidly  excluded  from  the 
;  if  included  we  should  be  laid  open  to  having  much  work  in  that  direction  thrust 
a  ns  for  nothing,  or  next  to  nothing." 

Mr.  IIkhkeh  then  said,  that  the  President  having  laid  down  for  discussion  three 
itiofls,  he  should  like  to  see  them  answered  by  the  Society  as  follows  :^1.  It  is  Tiot 
Irable  to  extend  the  duties  of  public  analysts,  2.  The  Society  should  itof  take  any 
aftiou  in  the  matter,  and  3.  The  preienb  time  is  not  opportune  should  any  action  be 
deemed  desirable. 

The  Sale  of  Food  and  Dru^  Act  comprised  all  food  and  drugs  used  by  man  ;  the 
Act  c^ould  not  well  be  wider  than  it  was  at  present,  nnless  all  commercial  articles  were 
included  in  it.  These  were  at  present  satisfactorily  dealt  with  by  commercial  men 
inwrested  in  them,  and  by  analytical  chemists  generally,  of  which  division  of  the  pro- 
fSBBion,  public  analysts  were,  after  all,  but  a  very  small  part.  Public  analysts  certainly 
coald  not  fairly  agitate  to  obtain  by  law,  the  work  which  belonged  rightly  to  the 
Uiftlytical  chemists  of  the  country.  If  they  did,  they  would  lay  themselves  open  to  the 
e  of  being  both  needy  and  hungry,  and  wanting  that  which  did  not  belong  to  them. 
I  for  instance,  cattle  foods  brought  within  the  Act,  he  hod  no  doubt  that  those 
jklysts  who  DOW  controlled  the  cattle  food  supply  of  the  country  in  a  most  able  manner, 
I  tio  the  benefit  of  the  public,  would  decidedly  object  to  having  their  work,  which  they 
t  acquired  by  their  own  industry,  taken  away  from  them.  The  same  observation  applied 
■ipMroleum,  and  many  other  articles  of  commerce  now  analysed  by  private,  not  public 
As  regards  water,  it  was  only  by  the  exertion  of  the  Society  of  Public 
■iysU  that  it  bad  been  specially  excepted  from  the  Sale  of  Food  and  Drugs  Act,  to 
tbe  benefit  of  aoalysts  generally. 


An  unavoid&ble  oonaequence  of  widening  the  Act  would  be  a  general  depreeaon  oC 
fees,  which  were  already  now,  in  most  casee,  utterly  unadequate.  This  state  of  thisgi 
had  heea  brought  about  by  the  Sale  of  Food  and  Drugs  Act.  That  Act  stipulated,  tint 
a  public  analyst  ehould,  for  a  fee  of  half-a-guijiea,  analyse  any  article  of  food  for  any 
privat«  indiridual.  The  Act  intended,  that  a  salary  be  paid  by  the  appointing  authoridtt 
to  the  analyst,  to  enable  him  to  do  the  work  for  so  low  a  fee.  The  public,  as  all  « 
aware,  bad  taken  no  action  whatever,  appointing  autboritiea  hardly  ever  did  pay  salariH^ 
and  yet  the  fee,  the  official  and  now  generally  accepted  fee,  had  been  brought  down  to 
half-a-guinea  for  each  sample,  while  formerly  tiro  guineas  were  generally  obtained. 
As  a  set  off  the  number  of  samples  analysed  bad  certainly  much  increased.  It  might  ba 
said,  that  there  was  no  need  to  mention  any  fee  in  the  proposed  new  Act,  but  he  oon- 
tended,  that  the  half-guinea  fee  had  now  become  so  general,  it  bad  become  so  burnt  into 
the  mind  of  the  public,  that  there  could  be  no  hope  of  obtaining  a  higher  fee,  in  futun. 
As  commercial  analyst  as  well  aa  a  public  analyst,  he  therefore  objected  to  any 
extension  of  the  Food  and  Drugs  Act. 

The  Society  certainly  should  not  take  any  action.  The  men  who  were  directly 
interested  in  this  matter  could  not  well  agitate  for  more  work  ;  they  would  only  makt 
themselves  ridiculous  if  they  did  so.  If  there  were  a  public  agitation,  and  if  to  meet  a 
public  want  a  new  Act  were  passed,  then  of  course  public  analysts  would  be  ready  and 
glad  enough  to  obtain  more  work. 

No  time  could  he  mure  inopportune  than  the  present,  Parliament  was  almoet  kt 
the  end  of  its  natural  life,  and  occupied  with  other  mattters.  He  doubted  further, 
whether  any  Goverment,  Conservative  or  Liberal,  would  risk  to  make  as  many  enemies 
aa  the  passing  of  such  an  Act  would  be  aure  to  make.  All  manufacturing  classes  would 
be  against  it.  It  should  be  remembered,  that  when  the  Adulteration  Act  was  passed, 
it  roused  so  much  opposition  to  the  then  Government,  that  it  was  one  of  the  main 
factors  which  led  toils  overthrow.  The  next  Government  at  once  appointed  a  Committae, 
and  the  present  Food  and  Drugs  Act  was  the  result.  No  (Jovernment  would  risk  to 
burn  its  fingers  over  sucb  a  question  again. 

He  hoped,  therefore,  that  the  Society  would  meet  the  three  questions  with  a  distinct 
negative.  Yet  he  thought  that  the  subject  was  one  which  should  be  fully  discussed  by 
public  analysts. 

Mr.  G&ssal  agreed  with  Mr.  Hehner  in  thinking;  that  the  present  time  was  inop- 
portune for  taking  action,  and  that  it  was  undesirable  for  the  Society  to  move  in  t^e 
matter  in  any  official  sense,  at  least  at  present,  but  he  could  not  agree  with  him  in  the 
view  tliat  an  extension  of  official  public  analysis  was  undesirable.  He  considered  that  it 
was  desirable  in  the  £rat  place  for  the  benefit  of  the  pubhc,  and  desirable  also  for  pro- 
fessional reasons  and  in  the  interests  of  both  public  and  private  analysts.  He  could  well 
understand  that  some  members  of  the  profession  engaged  in  commercial  analysis  should, 
at  first  sight,  view  the  extension  of  official  analysis  to  other  articles  besides  "  foods  and 
drugs ''  with  disfavour,  but  he  did  not  think  that  they  would  do  so  after  fuller  considera- 
tion. The  public  did  not  appreciate  the  value  of  analytical  work.  They  were  ignorant, 
and  could  hardly  be  expected  to  do  so.  The  inadequate  manner  in  which  analysts  were 
paid  was  lai'gely  due  to  want  of  proper  appreciation  of  the  value  of  the  services  ren- 
dered, and  to  a  want  of  proper  respect  for  the  professional  man  who  rendered  them — in 
fact,  to  public  ignorance.  His  belief  was  that  an  extension  of  official  work  would  tend 
to  educate  the  general  public  more  than  anything  else.  It  would  gradually  show  them 
the  great  importance  of  the  work,  and  accordingly  would  lead  to  a  better  appreciation  of 
those  who  did  it.  As  to  the  lOa.  6d.  fee,  he  had  stated  on  the  last  occasion  that  befor« 
b  any  extension  of  the  duties  of  public  analyata  was  brought  about,  it  would  be  oeoaanry 


o  destroy  the  commonly-accepted  and  bigfaly-coDveaient  notion  that  this  sum  was  the 
proper  measure  of  the  value  of  an  aoalyRUi.  If  this  could  oot  be  done,  and  if  it  waa  to  be 
officially  laid  down  that  such  a  fee  was  a  proper  one  for  any  analysis  whatever,  then  he 
agreed  with  Mr.  Hehner  that  any  extension  was  very  undesirable.  But  it  was  necessary 
to  m«ke  local  authorities  and  the  public,  clearly  understand  the  facts  about  the  lOg.  6d.- 
fee.  It  was  a  nominal  fee,  intended  to  bring  the  services  of  an  officer  in  the  receipt  of 
a  proper  salary,  and  in  consideration  of  such  salary,  within  the  reach  of  persons  of 
modorate  mean^  and  at  the  same  time  to  place  some  sort  of  check  upon  the  large  class 
at  pvnoais  who  would  willingly  make  use  of  the  services  of  a  public  officer — ^or  of  any 
ooo  else — if  they  could  get  them  for  nothing.  It  was  not  intended  as  a  basis  upon 
which  the  salaries  of  public  analysts  were  to  be  calculated,  or  a^  a  typical  fee  to  be  paid 
to  a  pri\-ate  analyst.  But  they  (the  analysts)  had  themselves  to  blame  for  not  uniting 
together  to  demonstrate  these  facts  in  a  practical  manner  to  all  those  whom  it  might 
coDocrn.  He  was  most  an^kious  to  see  some  sort  of  combination  among  analysts  with 
respect  to  their  common  proCessioual  interests.  Hitherto  they  had  segregated  rather 
thAO  aggregated  in  reference  to  these  matters,  and  had  accordingly  been  taken  at  a  dis- 
ndv«ntage.  Medical  officers  of  health  bad  succeeded  in  getting  a  rather  better  appre- 
ciation of  the  value  of  their  ser^'ice3  than  had  hitherto  been  obtained  by  pubUc  analysts. 
Ttto  reasons  for  this  were  not  far  to  seek,  and  it  was  important  that  the  lesson  should 
DO<t  Im  lost  upon  analysts.  It  was  through  the  influence  that  could  be  exerted  by  the 
public  analysts,  the  only  officially  recognised  chemists,  that  the  profession  generally 
might  be  benefited.  It  was  a  mistake  to  suppose  that  an  extension  of  official  work 
would  injiuiously  aflfeet  private  analysts.  On  the  contrary,  it  appeared  to  him  to  be 
«brioii«  that  the  effect  of  such  extension  would  be  entirely  the  other  way.  In  addition, 
anything  which  tended  to  show  how  great  was  the  importance  of  properly  conducted 
analytical  work  to  the  community,  would  plainly  be  beneficial  to  the  profession,  and 
nothing  could  accomplish  this  more  satisfactorily  than  the  extension  of  the  work  of 
pvblic  Anal\'Ht«,  who  were  in  contact  with  the  public  and  with  public  authorities,  and 
whoao  results,  in  consecjuence  of  their  position,  became  public  property,  and  were  spread 
onr  a  wide  area.  But  it  was  essential  that  they  should  be  united  in  resisting 
alt  attempts  to  minimise  their  position  or  to  detract  from  the  value  of  their 
work,  whether  those  attempts  were  made  by  individuals  or  by  public  bodies. 
He  felt  that  while  the  extension  of  the  machinery  of  the  Sale  of  Food  and  Drugs  Act 
10  as  to  comprise  other  articles,  would  be  attended  with  many  difficulties,  and  would 
meet  with  much  opposition,  it  was  their  duty  to  take  steps  when  the  proper  time  came. 
M  it  probably  soon  would,  to  secure  the  analysis  by  public  analysts  of  certain  articles, 
the  unrMtrict«d  sale  of  which  was  dangerous  to  the  public  health.  Among  these  might 
be  mentioned  arsenical  pigments,  articles  of  clothing,  of  decoration,  and  for  other  pur- 
poMf,  coKtwning  arsenic  and  other  poisons,  so-called  patent  medicines,  various  quack 
praparatiDOs,  '*  disinfectants,"  falsely  so-called,  and  so  on.  They  would  not  get  every- 
thing at  onoe,  and  more  attention  was  likely  to  be  paid  to  matters  involving  injury  to 
beoltb.  The  subject  was  an  extensive  one,  but  he  thought  that  it  would  be  well  if  the 
Sodiety  oould  arrive  at  a  decidon  on  the  question  of  the  desirability  of  extending  public 
naalym.  He  did  not  think  that  their  taking  unofBcial  action  when  the  time  was  ripe 
for  it,  would  have  any  of  the  bad  consequences  which  had  been  anticipated,  or  that  it 
would  be  in  any  way  derogatory  to  their  dignity  as  professional  men.  It  could  not  be 
dsnteid,  at  any  rate,  that  an  exten.aon  of  public  analytical  work  would  be  a  good  thing 
for  the  public. 

&fr.  CasBol  stated  subsequently  that  he  thought  he  ought  to  apologise  to  the  Society 
for  having  read  a  paper  at  Worcester  recently  upon  "The  Extension  of  Public 
Analyaiv,"  inasmuch  as  this  discussion  would  have  probably  led  him  to  modify  t 
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tlie  views  he  bad  espressed  in  that  paper,  if  he  had  heard  it  previouely.  If  he  Ind 
thought  that  the  eum  of  10a.  6d.  was  likely  to  be  tatroduoed  a3  the  measure  of  tin 
value  of  an  analysis  in  nny  Act  eztending  public  analysis,  he  would  have  burnt  hii 
Worcester  paper  without  hesitation.  He  was  very  anxious  to  impress  upon  the  Sodetj 
that  no  extecBion  should  take  place  unless  the  10a.  Gd.  fee  and  the  lOs.  6d.  spirit  wsn 
got  rid  of.  He  adhered  to  hiti  original  view  that  the  only  real  way  of  advanciiig 
general  professional  intereiits  was  through  the  influence  which  could  he  brought  to  bctr 
by  the  oUicial  public  analysts.  The  curses  of  their  profession  had  been,  and  still  wen, 
a  want  of  mutual  confidence  and  a  want  of  united  action.  If  once  they  got  the  im- 
portance and  responsibility  of  their  work  more  adequately  recognised,  great  beneflM 
would  be  derived  not  only  by  the  analysts  in  this  country,  but  by  the  profesdon  iD  8vei7 
part  of  the  world. 

Mr.  Davies  said  that  it  appeared  to  him  that  such  an  extension  was  enunently 
desirable,  and  he  did  not  think  private  analysts  would  view  it  with  the  feelings  indicated 
by  Mr.  Hehner.  The  direction  in  which  he  thought  that  they  might  advance  was  nan 
particularly  that  of  olfirial  analyeis — such  analysis  and  analytical  investigations  as  wew 
directly  of  use  to  the  pubhc,  and  brought  to  the  public  analyst  by  the  vestry  or  lbs 
authority  by  whom  he  was  appointed  and  for  whom  he  was  working.  It  appeared  to 
bim  that  the  question  of  public  risk  was  one  that  mainly  belonged,  in  no  soiall  degne, 
to  the  public  analyst,  who,  after  all,  worked  in  the  interest  of  the  district,  as  much  U 
the  medical  oMcer  of  health,  or  the  vestry  clerk,  or  the  surveyor,  and  he  did  not  go  cot- 
side  his  duties  if  he  endeavoured  to  bring  about  a  systematic  examination  of  IhoM 
articles  that  were  largely  used  by  the  public,  and  brought  such  examinations  into  linl 
with  his  ordinary  duties  as  they  at  present  understood  them. 

The  directions  that  particularly  occun-ed  to  him  then  were  the  analysis  of  paprai 
and  fabrics  that  might  contain  arsenic  or  other  deleterious  matters,  and  disinfecta&U) 
and  what  was  now  done  irregularly  by  some  authorities  might  be  done  regularly. 

Il^specting  other  matters,  such  as  petroleum,  he  was  not  by  any  means  sure  thit 
it  would  be  an  advantage  that  that  article  should  come  under  the  public  anal}wt'i 
province,  and  with  regard  to  the  Pharmaceutical  Sodet}''s  functions  as  to  passing  it  did 
not  appear  to  him  that  it  would  be  useful  to  transfer  them  to  the  public  analjsta. 
As  to  whether  the  Society  of  Public  Analysts  should  take  action  he  agreed  with  Mr. 
Cassal  and  Mr.  Hehner  that  it  would  be  inadvisable  for  the  society  to  consider  such  a 
matter  at  present.  The  time  was  not  a  proper  one,  nor  was  the  Society  at  all  IB  li 
position  to  usefully  move  in  the  matter. 

Air.  Dybk  said  that  he  hod  had  during  the  day  the  pleasure  of  a  conversation  wilJl 
Mr.  Heisoh,  who  was  struck  with  what  seemed  to  him  Uke  a  lament  on  tba  part  of  Mr. 
Allen,  that  water  did  not  come  within  the  otlicial  duties  of  a  public  analyst,  seeing  tlut 
it  was  solely  by  the  anxious  persistence  of  the  Society  years  ago  that  wat«r  was  exdodtd 
from  the  Act.  As  originally  drafted  the  Bill  included  water,  but  the  Society's  then 
Secretaries,  Messrs.  Heiscb  and  Wigner,  made  such  representations  to  those  who  had 
charge  of  the  Bill,  that  the  clause  was  withdrawn  ;  and  that  was  done  in  the  interests 
of  public  analysts.  As  Mr.  Heisch  pointed  out,  the  public  analyst  of  a  district  wu 
naturally  the  man  who  got  the  work  in  his  private  capacity,  and  as  a  rule  he  got  mun 
tor  it  than  if  his  fee  was  fixed  by  the  Local  Board  and  under  the  Act  of  Parliament. 
With  regard  to  the  question  of  arsenic,  there  was  a  bill  in  existence  which  had  been  very 
carefully  drafted,  and  dealing  with  it  very  much  on  the  lines  of  the  Acts  of  other  coun- 
tries. It  had  been  prepared  by  the  National  Health  Society,  who  were  awaiting  a  suit- 
able opportunity  to  introduce  it  into  Parliament.  Uare  was  taken  that  ths.  ~*  *" 
chemist  should  be  the  pubhc  analyst  of  the  district  in  which  the  samples  were 


mli  papers,  boys,  and  so  on.  Also  that  the  Sale  of  Food  Act  should  be  read  as  part  o 
hat  hill  as  regarded  sampling,  analysis,  and  procedure.  The  bill  would  be  introduced 
ita  I^liament  at  some  time  or  other,  but  they  bad  been  advised  that  the  present 
loment  was  inopportune  for  dealing  with  the  question.  Mr.  AUea  said  that  Corpora- 
iOBa  and  Boftrds  of  Health  sufiered  largely  from  deficient  strength  in  the  cai'bolic 
nrdera  supplied  to  tbem.  Why  should  they  sufler  1  They  were  made  up  generally 
r  businees  men,  and  why  did  they  not  submit  the  powders  to  the  analyst  and  have  tbem 
Oftlysed  )  An  Act  of  Parliament  was  not  needed  for  that  as  was  the  cose  with  food  and 
mter  and  milk,  or  arsenical  wall  papers  where  the  State  might  properly  step  in.  But 
ith  Corporations  and  Boards  of  Health  who  send  out  invitations  for  tendere  and 
ave  aamplee  and  guarantees,  why  should  an  Act  of  Parliament  be  necessary  to  enable 
lieib  to  have  these  things  analysed. 

Mr.  SuBTUAii  said  he  was  not  a  public  analyst  under  the  Act,  and  therefore  in 
lating  hta  opinions  he  did  so  from  an  outside  point  of  view.  He  had  listened  to  what 
ftd  been  said  that  evening  and  had  come  to  the  conclusion  that  it  would  ho  undesirable, 
nlees  some  provision  could  be  made  to  raise  the  fees,  to  bring  into  the  Act  all  these 
ntside  substances  suggested  by  Mr.  Allen.  As  ^Ir.  Dyer  bad  pointed  out,  Corporations 
nd  the  public  at  large  were  pretty  well  able  to  take  care  of  themeelves  as  far  as  the 
loney  value  of  substances  was  concerned,  hut  not  as  regarded  the  wholesomeness  of  the 
Dod  they  consumed.  But  the  Act  was  brought  into  existence  more  particularly  for  tbo 
Tot«otion  of  the  lower  claeses  who  were  totally  unable  to  guard  their  own  intereste,  and 
her«fore  the  State  considered  it  its  duty  to  protect  them  against  the  injury  to  health 
aused  by  the  fraudulent  devices  of  unscrupulous  dealers.  The  question  seemed  to  resolve 
tself  into  what  Mr.  Allen  had  called  "  State  Chemists."  It  was  really  more  a  question, 
F  carried  to  its  ultimate  limits,  of  the  introduction  into  England  of  men  who  would 
Lodertake  the  whole  of  the  work  that  might  be  required  from  a  chemical  point  of  view, 
le  thought  that  if  such  men  were  appointed  it  would  tend  in  some  instances  to  bribery 
ad  fraud.  More  important  stilt  the  inspection  would  hamper  the  various  trades  and 
udtntries  now  in  existence.  Of  course,  personally,  he  had  no  sympathy  whatever  with 
nudulent  devices  or  any  adulterations,  whether  it  be  soap  or  what  not,  but  it  was  cei'- 
hin  that  the  oh?aper  articles  which,  as  he  understood,  Mr.  Allen  would  keep  a  control 
wr,  although  adulterated  were  sold  as  a  rule  at  their  relative  market  prices  and  the 
mbUc  priictically  was  not  cheated.  Bo  far  as  the  extension  referred  only  to  the  protec- 
ion  of  health,  testing  wall  papers,  etc.,  then  he  was  certainly  in  sympathy  with  Sir. 
LUen,  and  the  extension  ho  advocates,  but  when  he  goes  beyond  those  limits,  and  seeks 
B  keep  A  control  over  ordinary  commercial  manufactures  having  no  bearing  on  the 
obUe  health,  he  tbought  Mr.  Allen  was  going  beyond  the  province  of  the  public  analyst. 

Dr.  ViETU  said  that  in  his  opinion  it  would  not  be  opportune  for  the  Society  to 
uOT»  in  tlie  direction  suggested  by  Mr.  Allen.  Referring  to  Mr.  Coscal's  remark,  that 
t»y  abouhl  endeavour  to  impress  the  authorities  on  certain  points,  one  point  should  be 
be  desirability  of  magistrates  imposing  heavy  fines  where  adulteration  was  proved. 
Lnother  point  was  for  the  authorities  to  direct  the  inspector  where  and  when  he  ought 
o  take  samples.  He  bad  a  particular  case  in  view.  They  all  knew  they  could  pretty 
■iily  detect  the  adulteration  of  milk  with  water,  but  it  wbh  most  difHcult  to  prove  to 
be  aaUsfairtion  of  the  magistrate  the  abstraction  of  cream.  And  as  long  as  samples  were 
tltta  in  the  streets  that  would  be  so,  and  if  a  fine  were  imposed  it  might  be 
n  Uw  wrong  man,  some  poor  fellow  who  could  not  protect  himself.  ^mples 
be  taken  not  only  in  the  streets  but  at  railway  stations.  It  was  only 
that  forty  chums  of  skim  milk  were  unloaded  at  one  of  tb< 
y  intended  for  mixing  with  whole  milk.     He  had  it  od  the  authority  o 
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ao  eye  witnees  that  a  chum  of  skim  milk  was  divided  amongst  different  chums  of  vluti 
Tnjllf  which  were  not  quite  full,  and,  of  course,  sold  as  whole  milk.  If  iospectctt 
could  take  eamplee  at  railway  stations  they  would  soon   put  a  stop  to  that  aort  el 

Mr.  S.  Harvey  eaid  that  he  felt  disposed  to  give  the  paper  his  cordial  support,  U 
Mr.  Allen  had  put  his  finger  upoa  eeveral  weak  pointe.  lie  had  been  somewhat  pu»l»d 
by  the  nice  distinction  drawn  by  a  previous  speaker  between  the  advisability  of  legis- 
lation as  regards  arsenical  papers  and  fabrics,  and  the  non-interference  with  auch  artides 
aa  soaps  and  disinfectants.  With  reference  to  the  latter,  if  appeared  to  him  that  whin 
they  were  deficient  in  antiseptic  properties  they  were  at  least  indirectly  injurious  to 
heajtb,  because  they  were  assumed  to  possess  specific  purifying  etTecte,  which  did  not 
really  exist,  and  that  thus  the  public  would  be  misled.  R«ferring  to  soaps,  he  was  IB 
observer  some  years  ago  of  the  effects  following  the  introduction  of  a  softened  Vltw 
supply  to  a  borough  previously  dependent  upon  very  hard  well  waters,  severe  eruptUM 
both  upon  face  and  hands  became,  for  a  time,  common,  and  were  attributed  to  the  caustic 
lime  used  in  the  softening  process.  His  observations  indaced  him  to  regard  the  um  of 
impure  and  cheap  scented  soaps  as  the  real  cause.  On  the  other  band  be  was  personftlljr 
opposed  to  over-legislation  instancing  the  regulations  at  present  affecting  the  sale  of 
poisons.  An  experience  of  more  that  thirty  years  as  a  pharmacist  had  convinced  his 
that  the  public  were  better  protected,  so  far  as  chemists  were  concerned,  prior  to  saeb 
legislation,  than  at  present,  when  so  many  poisons  were  really  more  accessible  than  tbsy 
were  at  the  hands  of  outside  dealers.  When  accidents  happened,  the  latter  were  Mldonii 
if  ever,  censured,  while  chemists  wei-e  often  exposed  to  most  vexatious  persecution,  e*ai 
after  compliance  with  all  the  regulations  enforced  by  the  Act. 

Mr.  E.  G,  Clayton  said  he  thought  it  would  be  'a  mistake  from  all  points  of  nn 
for  the  Society  to  move  for  this  legislation.  It  would  be  bad  for  all  parties — for  publie 
analysts  as  well  as  private  analysts.  For  instance,  if  water  were  included  at  a  legalised 
fee  of  (say)  a  guinea,  public  analysts  would  be  compelled  to  make  these  labotioui 
analyses  for  that  sum,  and  other  analysts  would  have  to  do  the  same. 

Mr.  Adaus  said  that  with  regard  to  fabrics,  wall-papers  and  perhaps  other  thitlgi 
there  was  great  room  for  improvement  so  far  as  the  public  were  concerned,  but  aa  to 
other  matters  he  could  not  agree  with  Mj*.  Allen,  as  others  had  been  unable  to  agree 
with  him  that  evening.  Aa  to  the  first  point,  whether  it  was  desirable  t«  extend  tlia 
Act,  he  agreed  so  far  as  the  substances  mentioned  were  concerned,  but  whether  it  was  a 
proper  time,  or  they  were  the  proper  body,  he  had  his  doubts.  Their  being  ooly  ft 
small  body,  it  would  be  difficult  to  persuade  the  public  that  they  were  not  acting  a  siSi' 
interested  pai-t.  Ai!  they  could  do  was  to  stimulate  the  authorities  through  memben 
of  Parliament  and  others.  With  respect  to  the  time,  he  thought  it  was  very  inopportune- 
The  Public  Health  Act,  generally  speaking,  was  not  welcomed  by  the  public  at  lar^. 
nor  by  the  public  .bodies  who  had  to  execute  the  Act  against  the  inclinations  of  Uie 
general  public.  In  witness  of  that  he  might  appeal  to  the  fact  that  where  public 
analysts  were  appointed  by  small  bodies,  the  analyst  got  very  little  work.  This  meaot 
that  the  appointing  bodies  were  against  the  working  of  the  Act,  and  they  only  reflected 
the  feeling  of  their  constituencies.  It  was  only  by  large  bodies,  unshackled  by  trade 
associations,  such  as  county  authorities,  that  the  Act  was  vigorously  worked.  For  that 
reason  he  thought  they  might  assume  it  was  unwelcome  and  would  be  unacceptable  ia  a 
Parliament  the  members  of  which  would  have  to  look  about  them  for  popular  favoiir 
when  they  went  before  their  constituents.  The  proposal  must  not  come  through  their 
body,  but  from  members  whom  they  could  personaUy  infiuenoe,  and  not  at  a  time  when 
Fartument  was  on  the  eve  of  a  change.     With  regard  to  water,  be  did  not  wish  to  »e 
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t  induded  in  tbe  Act,  but  would  very  much  tike  the  examiaatioii  of  water  to  be  made 
,  local  business,  (or  he  was  positive  that  no  one  ia  England  knew  better  than  he  him- 
elf  did  as  regarded  the  wat«r  in  his  neighbourhood  (Maidstone),  and  others  no  doubt 
rere  in  a  position  rightfully  to  say  the  same  for  themselves,  and  from  that  point  of 
lew  it  would  be  better  that  it  should  be  the  duty  of  the  public  analyst  to  examine  it ; 
iQt  on  tha  other  hand  he  should  be  ashamed  to  seo  the  fee  reduced  to  such  a  ridiculous 
nd  totally  inadequate  sum  as  lOe.  6d.  There  wore  several  points  wbioh  had  been 
aiead  on  which  bo  should  have  liked  to  say  a  few  words.  One  was  the  National  Health 
Lasociatioii,  and  he  hoped  they  might  congratulate  themfielves  that  it  was  still  in  exiat- 
Doe,  and  at  all  events,  and  it  is  to  be  hoped^  in  earnest,  in  bringing  forward  the 
[OMtion  of  arsenical  poisoning.  With  regard  to  disinfectants  and  soap,  he  was  in 
^p«tby  with  Mr.  Harvey.  It  was  of  tho  greatest  importjicco  that  the  public  should 
•  informed  of  what  they  used  in  the  dire  necessity  of  an  outbreak  of  fever,  although 
is  own  experience  as  medical  officer  of  health  led  him  to  place  less  and  less  faith  in 
iainfectants. 

Mel  Ali.g!(,  in  reply,  said  it  vaa  not  to  bo  expected  that  everyone  would  agree  with 
lin  on  all  points,  but  he  thought  he  might  safely  leave  one  half  of  his  critics  to  answer 
be  other  half. 

Ha  had  been  misunderstood  on  on©  or  two  points.  He  never  intended  to  suggest 
Ih(  drinking  water  ought  to  be  included  in  the  Act.  He  simply  mentioned  that  it  was 
Mt  iDcIaded  at  present.  Of  course  there  were  some  instances  where,  according  to  the 
anna  of  the  appointment,  the  analyst  was  expected  to  undertake  analyses  of  water  for 
ianit&ry  Authorities  in  the  district  for  which  he  acted  ;  but  in  such  cases  he  believed 
here  was  alivays  a  special  fee  allowed.  In  fact,  he  waa  by  no  means  in  favour  of  the 
,0i^  fid.  fee  for  food  analysis,  and  he  thought  that  one  of  tiie  very  reasons  why  they 
Itould  attempt  to  get  an  amended  act.  If  an  Act  were  drafted  without  their  having 
hsir  »y  in  it  they  might  depend  upon  it  the  fee  would  not  be  amended.  He  quite 
kgreed  that  the  trouble  and  responsibility  attached  to  the  making  of  official  analyses 
tuler  the  Sale  of  Food  and  Drug^  Act  were  by  no  means  renumerated  by  the  fee  of 
LUb.  9i.,  which  had  undoubtedly  been  originally  introduced'  for  the  purpose  of  giving 
Xrhmte  purchasers  the  opportunity  of  having  the  articles  they  purchased  tasted  at  a 
Ooilerate  charge  ;  it  being  assumed  that  the  analyst  would  be  recouped  out  of  the  salary 
le  received  from  the  authorities  appointing  him. 

Mr.  Allen  could  not  agree  with  those  who  considered  that  the  present  time  was 
bopportune  so  far  as  Parliament  was  concerned.  The  present  Parliament,  if  it  lasted 
ts  natural  life,  had  still  three  or  four  sessions  before  it.  The  inti-oduction  of  a  new 
jaoitary  Analysis  Act  was  by  no  means  calculated  to  bring  strong  political  feelings  into 
■Onfiict)  and  they  might  depend  upon  it  that  whatever  C!overnment  introduced  a  Bill, 
ben  would  be  plenty  of  cross  voting.  If  the  present  Government  remained  in  office 
be^  had  plenty  of  time  before  them  to  pass  a  Bill  as  suggested ;  on  the  other  hand, 
[  bhrir  opponents  succeeded  to  power  the  objection  raised  did  not  apply.  In  either  case, 
harefore,  he  thought  that  they  should  be  prepared.  He  thought  they  should  appoint  a 
!!oniiutbee  who  should  draft  a  Bill  as  carefully  as  possible  and  then  pigeon-hole  it.  If 
rbet)  they  pressed  the  matter  on  members  uF  Parliament  with  whom  they  came  in 
ontact  and  were  askeil,  "  What  do  you  gentlemen  desire  1 "  they  would  then  only  liave 
o  produce  the  Bill  and  say,  "  This  is  what  we  wbh."  On  tha  other  hand,  if  they  did 
loUung  now,  the  time  would  come  when  all  would  have  to  be  done  in  a  hurry, 
sd  m  aboold  find  that  a  Bill  was  drafted  and  introduced  in  which  our  opinions  and 
otemta  were  wholly  ignored.  He  did  not  agree  that  it  was  not  possible  for  public 
lutlyste  to  draft  amii  a  BUI.    They  were  undoubtedly  the  beat  qualified  body  of  men  id 
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the  Eingdom  to  ezpreES  an  opinion  oa  the  point,  as  they  best  knew  thedifficultiMotthl 
past  and  the  requirements  of  the  future.  He  was  not  iaclined  to  insist  that  the  Act 
proposed  should  cover  all  the  articles  he  mentioned.  He  thought  there  was  a  great  dwl 
to  be  said  in  favour  of  making  the  Act  one  eimply  relating  to  sanitary  chemifitry,  anilU 
should  be  disposed  to  leave  such  things  a.s  petroleum  and  mixed  fabrics  alone.  He  «mU 
not  see  that  it  would  in  any  way  have  an  injurious  eUect  upon  the  interesU  ol 
chemists  who  hold  no  appointment  at  present  under  the  Snle  of  Food  aod  Drugs  Act 
There  were  undoubtedly  a  large  number  of  articles  whioh  he  suggested  should  be  mad» 
the  duty  of  the  public  anEilyst  to  examine,  which,  at  present,  were  not  examined  at  tU. 
If  these  were  brought  within  the  operation  of  a  future  Act  it  would  be  sure  to  bring 
work  to  the  unoHicial  analysts,  who  would  be  consulted  by  the  manufacturers  and  dadni 
in  the  same  manner  as  they  are  at  present,  respectiog  articles  subject  to  inspeclian. 
Whether  they  took  any  step  ov  not  he  must  remind  them  that  Lhere  was  sure  to  it 
legislation  on  the  subject  of  poisons  during  the  ne^t  Parliamentary  Session. 

Respecting  disinfecting  ponders,  he  certainly  considered  these  should  be  brooght 
mthin  the  operation  of  the  Act,  and  that  the  vendors  should  be  compelied  to  ttate  lh« 
strength  or  composition  on  the  label,  so  that  people  would  not  be  buying  as  carboto 
powder,  preparations  containin^i;  merely  an  insignificent  amount  of  the  active  iDgredieoL 
Similarly  with  sanitary  soaps.  It  ought  to  be  made  illegal  for  a  firm  to  stato  that  thor 
soap  contained  certain  substances  having  a  curative  or  emollient  action,  actually  nanuDg 
those  constituents,  when,  as  a  matter  of  fact,  there  was  nothing  of  the  kind  present. 

With   reference  to  the  term  State  Chemists,  which  he  had  used  in  his  paper,  Iw 
might  say  that  the  title  did  not  originate  with  him,  but  be  believed  was    due  to  tb* 
President.     He  had  simply  adopted  it  as  being,  in  his  opinion,  a  highly  suitable  title. 
Condimon  of  the  Society's  Proeefdlnga. 


THE  ELECTROLYTIC  SEPARATION  OF  CADMIUM  FROM  ZINC. 
Bt  Edgar  F.  Ssiith  a^o  Lee  K.  Frankxl. 
The  separation  of  these  metals  has  been  effected  by  Yoer  (BuU.  Soe.  Chim.  d'.  Parii, 
3i,  13),  who  employed  the  acetates  for  this  purpose. 

Eliasberg  {ZeiUchrijt  fiir  Anaiijt.  Cheniie.,  24,  548)  and  Smith  and  Knerr  (.lia 
('hem.  Journal,  H,  310)  confirmed  this  observation,  at  the  same  time  emphasising  thi 
fact  that  the  current  should  be  carefully  regulated,  otherwise  unsatisfactory  rMntlt 
would  be  obtained.  A  solution  containing  cadmiuni  and  zinc  as  tartrates,  together  iiith 
free  tartaric  acid,  will  also  yield  all  its  cadmium  to  a  current  generating  0'4 — fl'f)  tft 
oKy-bydrogen  gaa  per  minute  {Am.  Ch<:in.  JournuU  8,  210).  We  have  no  record  of 
other  salts  of  the.ie  metals  having  been  used  fcr  their  electrolytic  separation,  and  tbnit' 
fore  taken  occasion  to  learn  what  might  be  the  result  with  solutions  of  the  donhll 
cyanides,  such  as  we  employed  in  separating  mercury  and  copper  {Journal  J-'rarJJii'  /■* 
ttitute,  127,  3S6,  end  Am.  C'hem.  Journal,  11,  264). 

Beilstein  and  Jawein  (Btr.  d.  d.  ohem.  Geaelhchafl,  13,  446,  763)  have  shown  tW 
both  cadmium  and  zinc  can  ha  completely  precipitated  from  a  cyanide  aolution,  but  li*''* 
not  given  the  current  strength  employed  by  them  in  their  experiments,  nor  did  tlxf 
attempt  the  separation  of  these  metals  from  each  other. 

As  our  experience  with  mercury  and  copper  clearly  indicates,  it  is  frequently  p^ 
aihle  by  close  attention  to  the  current,  to  effect  electrolytic  Beparattons,  which  ordinaiil^ 


THE  AKAIiYST. 


m 


With  this  faot  clearly  liafore  us,  our  first  wot'k  with  the  metaU  now 
consideration  was  to  ascertain  how  feeble  a  current  would  suiHce  for  the  complete 
tion  of  each  metal,  when  alone  in  a  cyanide  solution,  in  the  presence  of  an  excesa 
Valine  cyanidp.  We  very  soon  discovered  that  the  cadmium  separated  readily 
ith  a  much  weaker  current  than  was  ceceasary  for  the  deposition  oC  the  zinc. 
,tt«rwill,  however,  separate  from  a  cyanide  solution,  even  under  the  inflaencs  of  a 
c«rr«nt,  but  not  until  the  exusss  of  cyanide  has  been  completely  decompoae<3. 
the  quantity  of  cyanide  used  by  us,  and  with  a  current  of  the  strength  indicated 
this  complete  decomposition  of  the  alkaline  cyanide  is  not  likely  k>  occur  in  a 
r  period  than  forty-eight  hours.  Hencp,  it  follows,  that  as  the  quantity  of  cad- 
osed  in  our  experiments  is  entirely  precipitated  in  a  little  more  than  eighteen 
the  complete  separation  of  cadmium  from  zinc  is  thoroughly  feasible  by  this 
d. 

ill  our  experiments  were  conducted  in  the  cold,  and  care  was  taken  in  each  case  to 
96the  deposited  metal  for  r.inc,  and  the  residual  solution  for  cadmium.  The  cod- 
whioh  our  work  was  carried  on  and  the  results  ob!»iined  are  these — 


■1813 

•1818 

■1815 

-1822 

■1812 

■2(100 

■1818 

■2000 

■182B 

■2000 

■2422 

■2433 

-2426 

•S420 

■2000 

-243& 

■200(1 

-3439 

-2000 

■3426 

■2000 

■3483 

■2000 

■S4U 

■2000 

Juiu  deposit  waa    light    grey  in  colour  and  (ryatalUne  in  structure.     It 
td  with  hot  water  and  dried  upon  a  warm  iron  plate, 
liftboratory  of  the  Univ.  of  Pa..,  Philadelphia,  Pa. 
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SOME  CATJSEa  OF  ERROR  IN  BLANK  ANALYSES. 
Br  J.  B,  Mackistosh," 
In  makiag  chemical  inveetigfitions,  it  is  quite  usual  to  run  a  blank  analysia,  in  order 
to  apply  a  correction  to  our  results  for  the  impuritiee  contained  in  the  reagents  and  lot 
those  entering  into  solution  from  the  apparatus  used.  As  a  rule  however,  it  seems  to 
be  entirely  overlooked  that  the  cocditiona  of  the  actual  analysis  are  often  quite  diffarent 
from  those  obtaining  in  the  case  of  the  blank.  For  instance,  let  us  assume  the  caM  of 
a  limestone  which  has  been  dissolved  in  just  sufficient  hydrochloric  acid  to  form  a  neiitr»l 
solution  of  calcium  chloride ;  at  thia  stage  our  blank  analyaia  will  be  a  strongly  add 
solution.  If  we  now  add  to  both  enough  ammonia  to  neutralise  the  amount  of  hydio- 
chloric  acid  previously  employed,  we  will  have  in  our  actual  analysis  a  strong!/ 
ammoniacal  solution,  while  in  our  blank  there  will  be  a  neutral  solution  of  ammoniuu 
chloride,  and  similar  results  will  take  place  on  the  addition  of  every  reagent.  In  endi 
a  case  our  blink  analysis  will  give  us  only  approximately  correct  results,  for  though  Uf 
impurities  existing  in  the  chemicals  will  be  detected,  yet  the  impurities  which  are  dis- 
solved from  our  beakers  by  the  solutions,  will  be  quite  different  in  the  ctise  quoted, 
and  the  errors  due  to  this  last  source  may  far  exceed  those  due  to  impurities  containtd  m 
the  chemicals  used. 

The  particular  case  of  blank  analysis  to  which  I  desire  to  call  attention,  senraa  to 
illustrate  the  serious  error  into  which  chemists  may  be  led  by  faith  in  the  Infallibility  ii( 
books  of  reference,  whose  statements,  copied  from  one  another,  gain  in  authority  throng 
force  of  iteration,  even  though,  as  sometimes  is  the  case,  the  original  statemant  ba 
erroneous. 

Several  years  ago  I  had  occasion  to  analyse  a  large  number  of  samples  of  metalfic 
copper  and  alloys  of  copper,  and  for  the  determination  of  arsenic  I  decided  to  use  tiit 
method  of  distillation  witb  ferric  chloride  and  hydrochloric  acid  recommended  in  Crocto'i 
Select  Methods.t  In  that  work  the  statement  is  made  that  the  ferric  chloride  employed 
may  be  freed  from  all  traces  of  arsenic  by  one  or  two  evaporations  to  dryness  with 
hydrochloric  acid,  whereby  the  arsenic  will  all  be  volatilised  aa  chloride.  In  following  tb«» 
directions  I  collected  the  distillates,  thus  making  a  blank  analysis  in  all  respects  Bimllu 
to  the  actual  analyses  performed  later.  When  the  distillates  were  tested  for  aneait 
they  were  found  to  be  perfectly  free  from  that  element,  from  whence  the  deduction  WM 
drawn  that  the  reagents  employed  were  pure.  If  the  statement  mentioned  above  ml 
correct,  then  this  deduction  was  justiiled  by  the  facts  observed.  I  noticed,  howew,  tlut 
all  the  samples  of  copper  I  had,  no  matter  of  what  quality,  invariably  caused  tin 
appearance  of  large  quantities  of  arsenic  in  the  distillates,  and  on  repeating  the  exp«rf- 
ment  with  the  substitution  of  some  charcoal  for  the  copper,  t  likewise  obtained  arMiuC 
in  the  distillate,  and  since  the  charcoal  could  not  be  suspected  of  being  the  source  of  tli« 
arsenic  found,  it  was  definitely  traced  to  the  ferric  chloride,  which  by  a  blank  atialyn> 
would  have  been  pronounced  pure.     In  this  case  the  omission  of  the  copper  is  thehluk 

•  Journal  of  AnalyHcaX  UlianUXry. 
t  First  Edition,  p.  266 ;  Second  Eaitioo,  p.  131. 
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lajyaia  waa  alao  the  omission  of  a  necessary  reagent,  without  which  or  BOtne  subFititutOt 
e  reaction  would  not  take  place.  In  fact,  it  is  not  antil  the  arsenic  is  reduced  to 
senioua  chloride  that  it  will  distil  off,  ajxy  arsenic  in  the  higher  form  of  oxidation  not 
ing  volatile  under  these  circumstances. 

Here  is  a  striking  instance  of  the  unreliability  of  blank  analyses,  unless  all  the 
xomstancas  be  thoroughly  comprehended  and  taken  into  account,  and  other  instances 
umilar  nature  could  readily  be  adduced. 


REPORT  OF  RECENT  RESEAROHEa  ASD  IMPROVEMENTS  IN 
ANALYTICAL  PROCESSES. 
"UsK  OF  Ox?aBX  IN  QoASTtrATiVE  Analysis.  W.  Mirok.  (^eUachr. /.  angea  I 
\emie.  No.  23,  1889. — It  seems  strange  so  little  use  is  made  of  oxygen  in  ] 
dmical  laboratories.  Take  for  instance  wine  analyses,  where  the  getting  of  a  proper  | 
h,  without  volatilising  chloridea,  is  a  difficult  operation.  If,  however,  the  extract  is 
■ted  in  a  current  of  oxygen,  the  ash  is  got  ready  in  a  few  minutes.  Another  instance 
famished  by  cane-sugar  and  allied  bodies.  Although  this  is  generally  first  moistened 
ibb  sulphuric  acid  and  the  weight  of  the*asb  multiplied  by  -9,  still  the  treatment  in 
ygen  will  dispense  with  the  use  of  the  acid.  In  the  estimation  of  carbon  in  pig-iron, 
e  nse  of  oxygen  is  very  advantageous.  The  iron  is  placed  in  solution  of  cupric 
Imde,  which  gradually  dissolves  the  iron,  leaving  an  impui-e  carbon.  This  is  collected 
I  an  asbestos  filter  dried  in  a  platinum  crucible  at  ICU"  0.  and  weighed.  The  carbon  is 
tax  burnt  in  oxygen  and  found  from  the  loss  in  weight.  Oxygen  will  also  be  found 
hraatageoua  in  the  estimation  of  sulphur  or  sulphates.  The  well-washed  precipitate  of 
iriam  sulphate  is  put  moist  in  a  platinum  crucible,  and  after  charring  ignited  in  a 
Trent  of  oxygen.  This  will  prevent  all  chance  of  reduction,  and  the  operation  is 
ne  in  a  few  minutes.  L.  de  K. 


BoHCiMAS's    PeOCESS    FOR    TOE     ESTDIATIOII     OF     THE     AciDS    JN    WlNE.        R.      GaN9. 

UtMAf.  /  angew  Chtmie,  No.  2.^,  1889). — This  process,  consisting  in  treating  the 
Im  «xtract  with  alcohol,  to  precipitate  the  cream  of  tartar  and  dissolve  out  the 
Ba  adds,  has  been  found  by  the  author  to  yield  uncertain  results.  As  the  results  of 
a  experiments  he  concludes  : — 1.  The  estimation  of  the  cream  of  tartar  is  inlluenced 
'  tbe  amount  of  sugar.  If  much  sugar  ia  present  some  of  the  cream  of  tartar  does 
it  separate  out,  and  some  free  tartaric  acid  remains  undissolved.  2.  Tbe  estimation  of 
«  free  tartaric  add  (by  means  of  potash)  ia  also  inaccurate,  as  especially  in  absence  of 
t  sugar  nearly  the  whole  of  the  acid  potasdc  malate  also  separates  out.  In  fact, 
1  only  be  trusted. to  give  approximate  results  in  the  case  of  very  sweet 

L.  de  K. 


DeTBCnOK  oP  Small  QoASTmcs  of  Nitbius  Acid.     0.  LosoE.    (Zntsahr.j.  angew 
\emie.  No.  23,  1889.) — A    well-known    disadvantage    of    the    otherwise  so    excellent 
ot  of  Oriees  for  nitrous  acid,  is  tbe  circumstance  of    tbe  solution,  even   of    the 
>  [ct)  oapbtylamin,  getting  dark  and  therefore  losing  in  sensitiTeness. 
itivD  to  be  tested  is  very  dilute  (1-1,000000000),  the  test  works  so  slow, 
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that  one  cannot  be  certain  whether  the  nitrous  add  has  not  been  absorbed  from  lia 
atmosphere.  Kren  after  warming,  which  facilitates  the  reaction,  the  test  tnnj  not  ihov 
for  15  or  20  minutes.  Jlosvay  shows  that  by  using  acetic  instead  of  sulphuric  or  hydtfr 
chloric  aciil  the  reaction  takes  far  less  time,  and  the  colour  is  also  intensified.  He  abs 
states  that  the  darkening  of  the  reagent  may  he  prevented  by  boiling  some  8oHd  naphty- 
lamin  with  water,  and  only  u^ing  the  Huid  which  has  been  poured  off  from  the  reddnst 
In  fact,  he  gives  the  following  recipe  :^1.  Dissolve  5  gramme  of  sulphanilic  acid  in 
150  c.c.  of  dilute  acetic  acid.  2,  Boil  l  gramme  of  solid  (a)  naphtyUmiu  with  20  tc. 
of  water,  pour  off  from  the  blueish  deposit,  and  mix  with  1^0  c.c.  of  dilute  tuxtk 
acid.  The  liquid  to  be  examined  (about  20  cc.)  ia  mixed  with  &  few  c.c.  of  the  sutpbu- 
ilic  add,  warmed  till  about  SO''  C,  and  then  miiced  with  the  solution  of  tlio  naphtylamin. 
Even  when  the  solution  contains  only  one  thousand  of  a  millionth  part  of  nitrous  acid, 
the  red  colour  will  appear  after  one  minute.  If  the  proportion  of  the  nitrous  add  is 
largi^r,  say  1  in  1000,  only  a  yellow  colour  will  appear,  unless  &  large  quantity  of 
napht^Iamin  is  added.  The  author  on  the  whole  agrees  with  Jlosvay,  only  thioka  hi 
can  still  further  improve  it.  The  test  for  nitrous  acid  is  just  as  delicate  and  quicitfif 
two  reagents  are  mixed  and  kept  in  a,  well-stoppered  bottle.  Air  must  be  as  much  m 
possible  excluded,  but  it  is  not  necessary  to  keep  the  reagents  in  the  dark.  By  duB 
small  modiUcation  we  get  the  great  advantage  of  using  one  solution  only.  Then  It  tb( 
two  solutions  are  kept  separate,  one  can  never  tell  whether  perhaps  one  of  then  hu 
absorbed  a  little  nitrous  acid  from  the  air.  If,  however,  the  mixed  solution  shouU 
absorb  any  nitroud  fume,  it  would  at  once  betray  this  by  the  reddish  colour.  If  ft 
solution  should  have  got  coloured,  it  ia  often  possible  to  restore  it  to  its  ori^nal  wn- 
ditiou  by  shaking  it  with  zinc  dust  and  filtering.  L,  Dl  E, 


ESTIIUTION   OF    TrOH   AND     AlDUIHA     IN     PBOSPQATIS.       £.     Gl.ASBR.       [Zf.iUchr.  f. 

aiigeie  Cliemie,  No.  22,  1889.) — The  process  for  the  estimation  of  iron  and  alumina  in 
phosphates,  as  now  practised,  is  not  applicable  to  any  mriety  of  phosphate,  and  than- 
fore  not  very  useful.  Its  shortcomings  have  shown  themselves  moi'e  particularly  in  tin 
last  few  years,  when  many  samples  of  Belgian  and  similar  phosphates  are  on  the  market. 
The  results  are  somewhat  dependent  on  the  amount  of  acetic  acid  used,  then  aluuiiuc 
phosphate  is  somewhat  soluble  in  excess.  This  conventional  process  is  as  follows:  ^ 
precipitate  insoluble  in  acetic  acid  b  filtered  ofl',  washed  with  cold  water,  and  then  dis- 
solved ofi'  the  filter  with  hydrochloric:  acid.  After  adding  a  little  miorooosmic  salt  tba 
liquid  is  rendered  alkaline  with  ammonia  and  then  mi\ed  with  acetic  acid.  The  pre- 
cipitate is  washed,  dried,  and  ignited,  and  half  of  its  weight  is  called  iron  and  alumhuk 
No  wonder  analysts  differ  in  their  results  from  1  to  3  per  cent.  Not  only,  however, »« 
the  error  solely  due  to  the  slight  solubility  in  acetic  acid,  but  also  to  the  fact  that  ia  tb 
original  sample,  the  iron  is  not  always  in  combination  with  phosphoric  acid.  Wlwa 
such  a  solution  is  precipitated  with  ammonia,  the  lime  and  magnesia  are  precipitated  U 
phosphates,  which  is  also  the  case  with  the  iron  and  alumina,  if  there  ia  a  suffioiency  rf 
phosphoric  add.  This,  however,  is  not  always  so,  and  then  there  forms  a  predpitate  rf 
ferric  and  alatuinic  hydrate,  which  redisaolves  in  excess  of  acetic  acid  and  aa  get  Itft 
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the  ferric  acetate  has  n  solvent  action  on  ferric  phosphate.  If  too  little 
is  uaod  the  precipitate  may  contain  lime  and  the  result  is  equally  faulty. 
iy  abatraelor :  Iron  and  alumina  phoaphales  will  not  properly  come  down 
and  acetic  acid  if  the  phosphata  contains  organic  matter,  which  is  very 
.  This  being  absent,  all  iron  and  alumina,  mil  certainly  come  down, 
where  there  is  a  want  of  phoephorio  add). 
itbor  DOW  tried  to  find  a  pi-ocesa  which  will  dispense  with  the  acetic  acid,  and 
the  use  of  alcohol  as  follows:  5  grammeti  of  phosphate  are  dis^lved  as 
o.c.  of  nitrii-' acid  of  12  sp.gr.,  and  125  c.c.  ot  hydrochloric  acid,  and  diluted 
;.  100  c.c.  of  filtrate  ( =  1  grm.  sample)  are  put  into  a  250  c.c.  meaaure  and 
25  c.c.  of  strong  sulphuric  add.  After  standing  for  about  five  minutes  and 
00  c.c.  of  alcohol  are  added,  and  the  whole  well  ahaken.  After 
>ol  is  added  up  to  the  mark,  but  as  there  is  always  a  little  contraction  it  will 
,ry  to  later  on  add  some  more  spirit.  After  at  least  standing  for  half 
liquid  is  filtered,  and  100  c.c.  (  =  -4  gnn.  sample)  are  evaporated  in  a 
till  alcohol  is  expelled.  The  acid  fluid  is  linsed  into  a  beaker  with 
of  water,  and  heated  to  boiling.  After  cooling  a  little  ammonia  b  added 
and  if  necessary  the  excess  of  ammonia  is  expelled  by  boiling.  The 
now  collected,  well  washed,  dried,  and  ignited.  It  coni'iats  of  pure  ferric 
id  pure  aluminic  phosphate.  The  iron  phosphate  can  be  determined  by  a 
estimation,  say  with  permanganate. 

•Bt  analyses  given  are  very  satisfaotoi'y,  more  so  than  the  analyses  performed 
inntional  process. 


.  de  K, 


ImoN  OF  Geound-nut  OiL  i»  CoD-iiiYBB  OiL,  V.  BisHOP.  Joitm.  de  ph, 
EX-  p.  302. — Ground-nut  oil  is  frequently  added  to  cod-liver  oil  with  a  double 
to  give  to  the  Cod-Iicer  oil  a  more  pleasant  taste  and  to  increase  the  profits  of 
,  It  is  therefore  to  our  great  interest  to  be  able  to  detect  it,  and  seeing  that  it 
M8  characteristic  properties,  as  does,  for  instance,  oil  of  sesame,  its  detection  is 
and  uncertain.  Nevertheless,  having  studied  the  question  the  author  believes 
e  possible  to  arrive  at  a  satisfactory  solution.  The  colouration  furnished  by 
blj  by  sulphuric  acid,  the  estimation  of  the  iodine,  etc.,  do  not  always  give 
itione.  The  density,  the  heating  power  of  the  sulphuric  odd,  the  absorption 
Are  three  modes  of  analysis  capable  of  giving  much  more  exact  reeults,  on 
the  notable  ditTerences  which  exist  in  these  respects  between  the  two  oils, 
then,  the  author  works  in  the  following  manner  : — 

density  is  taken  by  the  areothermic  balance  with  the  usual   precautions. 

I  action  of  sulphuric  acid  on  cod-liver  oil  and  even  on  ground-nut  oil  being 

,  and  producing  a  strong  disengagement  of  sulphurous  add,   it  is  indis- 

ndx  them  with  a   known  quantity  of  a  retarding  oil,  the   heating  power  of 

once   low  and  ascertained.     With  this  object  the  author  employs  heavy 

If  which,  as  is   well  known,  possesses  a  very  low   point  of  heating  power, 

add,  and  such  oil  be  mixes  with  the  cod-hver-oil  in  equal  proportions. 

Ip    Applying    the    bromine    absorption    method,    the    author     employs    M. 

prooees,  by  which  the  oil  is  saponified  and  the   fatty  adds  liberated  in   the 

~      1  c.c.  of  these  adds  having  been  dissolved  in  20  c.c.   of  Cftrbon  bisul- 

ia  treated  with  »  fixed  excess  of  a  standardised  solution  of  bromiitQ. 
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After  Btanding  the  usual   time,  the  uoabsorbed   bromine  ia  wtimated  by  a 
eolution  of  soJa,  strongly  coloured  with  coaine.     On  applying  theM  methods  U 
aamplee,  the  author  hae  ohtiuned  the  fuUomng  reaulta  : — 
Heating  power  w 


Density  c< 


White  eod-liver-oil 
Ught       „       „ 

Ground-nut  oil 
MixtuTu,  SlVsground-Qut  1 
„        80  V„  white  oil      I 
Mineral  oil 


0-0265 

0.92G7 

0.9264 

0.917 

0  9243 

0.9243 


aalphnric  acid  lOgi.  oil, 
10  gr.  of  mlner^  oil. 
30  gr.  of  Balpb.  acid. 


Tme  heating 


102" 
102°.6 


M.  S.  A.  M. 
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REVIEWS. 

Ah  Introdootion  to  Chehioal  Science.  By  R.  P.  Williams,  A,M.,  Iiisniicni 
IN  Chbuibtet,  Enqlish  Hioh  School,  Boston,  U.S.A.  Editkd  akd  RinaB 
BY  B.  P  Lascellbs,  U.A.,  F.C.S.,  Assistant  Uastbr  and  Libkabun,  Haum 
School.  London  ;  Ginn  and  Company, 
This  is  decidedly  the  beet  practical  book  we  have  yet  seen  for  use  in  schools.  It  b 
essentially  an  elementary  book,  and  is  not  written  with  the  view  of  examination,  bal  ■ 
formed  on  a  specially  interesting  plan  leading  the  learner  through  a  series  of  e 
mettts  which  convey  to  him  a  very  fair  idea  of  the  chemistry  of  common  things.  Coffi' 
mencing  with  weights  and  measures  and  passing  through  a  short  acoouutof  i' 
chemistry  ie,  and  of  atoms,  molecules,  etc.,  the  authors  go  drst  through  the  Don-mettli. 
then  take  up  some  of  the  chief  industrial  metals,  and  finally  indulge  in  a  little  dip  iott 
organic  chemistry,  mentioning  such  matters  as  gas-making,  fermentation,  soap  manafu- 
ture,  etc,  A  boy  working  through  the  book  in  a  school  laboratory  would  acqtuit 
exactly  what  a  schoolboy  should,  viz.,  a  good  groundwork  enabling  him  to  have  idna  i> 
to  the  composition  of  the  articles  he  sees  around  him,  and  of  the  chief  indiutriil 
chemical  processes.  It  is  true  that  he  would  not  be  specifically  prepared  for  u>} 
particular  e^tamination,  but  he  certainly  woul<l  have  much  broader  views  than  boys  thit 
are  so  taught,  and  we  should  say  that  he  would  pass  the  College  of  Preceptors  or  any 
such  preliminary  very  easily  in  the  subject  of  chemistry.  Every  schoolmaster  who  h» 
a  laboratory  should  get  a  copy  of  this  book  and  let  his  boys  use  it  if  he  wants  thsm  f" 
be  really  interested  in  the  study  of  chemistry.  It  is  printed  in  good,  bold,  readsUt 
type,  and  extends  to  223  pages,  3vo.  size,  at  the  moderate  price  of  3s.  fid. 


CORRESPONDENCE. 

It  any  waif  reynntrible  for  opision*  eaipretiad  by  hit 
To  the  Editor  of  the  Analyst. 

uiicalion  from  Mr.  Pero;  Smith  in  the  November  numbw  ol 


Sib, — In  raferaoce  tc  ._...,..  . 

desire  lo  say  that,  whiJB  it  might  appear  to  any  one  reading  the  review  of  oar  "  Vf«I* 
Analysis  "  In  tlie  preceding  Dttmber,  tliat  we  had  adopted,  without  credit,  the  explicit  description*  gM 
by  Mr.  Smith,  yet.  as  a  niati«r  o(  fact,  dae  credit  is  given  in  the  preface  lo  the  work.  Tb«  revl>iRi| 
bj  inndvcrtecae.  omitted  to  note  this  fact.  Analyats  are  certaicly  nnder  obligaCionH  to  Mr.  Smitblti 
having  demonstrated  the  tmatworthlneBa  of  thene  methods,  and  faroished  claat  and  practioal  dc*B(l| 
lions  Tor  their  employment.^yoars, 

HBHBT   LETFItAn. 

715,  Walnat  8li«et.  FUla^elpbla,  William  Hmh. 

November  ZSnd,  1889, 
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FEBRUARY,    1800. 


C0NTEKT8. 

FiMEBDiNr.s  nv  TtiK  SnclBTV  Of  PuiiLIc  Analysts  — 

(a)  Report  or  SIkrtinij 

(*)  Phbsidenx'b  Addbess        _       

(j)  NoTB  "H  Some  Applications  op  Cbkthifuisal  Af?rios  to  Laoooatoby  Wonn.— 
Br  Hbr&y  LEFruAN  asd  William  Beam 

OKtf.IKAL  ABTICLKP  - 

(4)  The  AFlLraie  or  Baking  Powdbe.— Bt  C.  A.  Cham  pros  (/rturtrofrrf)         ...        '.. 
ill)  On  TUB  Dessiticb  and  RerBACTivE  InoicBs  of  Certain  Oilb. — Bs  J.  B.  Loxu 

[Conolitded').. „         

(O  OS  THE  BBKAnoDD  or  PHESoL-PHTnAixtu  WITH  Ammoma.— By  J.  H,  Lono 
Keitkw*— 
n)  Watts' llAurAL  OP  Chbkistbt...'      _        


PKO0EEDING8  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
I'liB  Anniul  Ueeting  of  the  Society  was  held  on  the  8th  ult.,  at  Burlington  House,  the  _ 
!'iv:i(]eiit,  yir.  Allen,  in  the  chair.  al 

The  minutes  of  the  previous  meeting  were  read  and  conSrmed.  H 

The  Treasurer,  Mr.  Heaton,  read  the  Auditor's  report,  showing  a  bilance  of  .£151 
b  thft  bulk,  besidee  the  XlOO  already  invested  in  Consols. 

Dr.  Muter  thereupon  moved,  and  Mr.  Harvey  seconded,  that  the  accounts  be  passed 
-■  read,  and  that  a  further  sum  of  £100  be  invested  in  ConBoU. 

This  was  carried  unanimously,  and  the  Auditor's  report  will  be  circulated  amongst 
\\ib  DembeTS  as  usual. 

The  President  then  delivered  his  annual  address  as  follows :—  _ 

GKsrr.BMGS, — My  first  duty  is  to  thank  you  most  cordiaUy  for  the  support  and  co*' 
rideration  shown  uie  during  my  year  of  oSice  as  your  President,  and  I  beg  you  to  be- 
lian  that  it  has  always  been  to  me  an  honour  to  be  ^e(^koned  one  of,  and  far  more  for 
the  nonce  to  be  the  representative,  of  a  body  of  men  who  deserve  to  rank  as  high  as  any 
g  the  day-labourers  in  the  tield  of  science ;  for  may  we  not  justly  claim,  without 
iDption,  that  during  the  period  of  the  existence  of  this  Society  our  labour  has  been 
■  bmlsome,  as  responsible,  and  as  honourable  as  any  to  be  found. 

For  I^H  I  see  no  prospect  of  abatement.     Year  by  year,  as  knowledge  ripens,  the 

IS  we  employ  become  more  and  more  exacting  oF  skill  and  attention,  without,  by- 

»,  any  increase  of  remuneration. 

F«r  rtgpoimbinii/,  it  is  a  question  if  any  calling  within  the  domajn  of  applied  science 

a  more  burden  upon  its  followers  than  that  of  the  public  analyst,  from  whom  it  is 


I 
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required  ia  tha  exercise  of  bis  never  too  popular  faactiOD,  to  explore  re^oDS  bsMt  by 
enemieB  and  pitfalls,  without  &  chart,  without  a  guide,  with  nothing,  in  fact,  bat  %9Um 
of  duty  to  keep  him  to  his  task. 

It  w,  therefore,  all  the  more  himnm-nhk  to  public  analyst*)  that  these  diflicultia)  hm 
been  so  courageously  met,  &nd,  in  large  measure,  overcome  ;  the  credit  of  conquest  faUing 
chielly  to  past  or  present  members  of  this  Society. 

In  pursuit  of  these  ends  we  have  during  the  past  year  held  eight  general  and  U 
equal  number  of  Council  meetings.     At  these  meetings  twenty-three  papers  have  ^ 
read ;  the  attendances  have  been  above  the  average,  and  the  diacussiona  well 
The  following  is  a  list  of  the  contributions:  — 
Pafebs  is  1889. 
Dkte.  Autbar. 

Jan.  9.         "  Remarks  oo  a  Recent  CRse  of  Alleged  liijurioua  Pollution  of  the 

River  Medway  by  the  Sewage  of  Muidstuue  "    . .  . .  . .     Dr.  Dupri 

"  On   the  Analysis   of  Pepper  aod  the  occurrence  of   Piperidin 

therein  " 
"On  the  Weatphal  Balance  "   .. 

"  On  the  Composition  of  Milk  and  Milk  Products  "  . . 

"  Au  Improved  Method  for  the  .iualysja  of  Fat«"  . . 

"  Note  on  Phytoetorm  ■■ 

"  On  Density  "    . .  , .         ~ .  . .  . . 

3.  "  Notes  on  Xjictose  "      . . 

"  Colouring  Matter  (Arsenical)  used  for  Colouring  Caudli«  " 

"  The  Methods  for  Determining  Fat  in  Milk  "  

"  Contributions  to  the  Study  of  the  Action  of  Water  on  Lea 

Pipes'"  

"  Iodine  Absorption  of  Butt«r  Fat "  , . 


May  8. 


'  Pure'  Chemicals" 
"Some  Eiperimsnta  c 


3  Species  of  Saocharomy-' 


Dr.  W. 

W.  F.  K.  Sl«A 

Dr.  ViBth 
I  Dr.  MoUr  and 
1 1,.  de  Konln^h 

O.  Kebner 

H.  D.  RidimoDd 

E.  W  T.  JoDM 

W.  F.  Lowe 

Dr.  Vieth 

A.  H.Allen 
How  land  Willi>nti 
IJertram  Blount 
Dr,  E,  WaUar 


Dr.  W.  J.  S;Im 
H.  D.  Riohmood 
H.  Fabet 
Dr.  Viath 
O.  Ileluier 
M.  A.  Adama 


„             "  Fat  Bitraction  from  Milk  Solida  "  ,  , 
June  12.      "On  Oondeused  Milk  ''. .  

„  "  i.in  the  Quantity  of  Volatile  Acids  present  in  Batter  Fat 

„             "  On  the  Amount  of  Volatile  Adds  in  Butter  Substitutes  " 
Nov.  13.      "  A  New  Form  of  Air-Bath  ' 

„  "ThePossible Future  Extension  of  the  Duties  of  Public  Analysts"     A.  H.  Allen 

„  "Oh    some   Applicationa   of    Centrifugal   Action   in   Laboratory /Dr.  U.  I-efliniuiu 

Work"  landW.Bean 

Dec  11.      "Adjourned  DisouBsion  on  Mr.  Allen's  Paper  on  the  Duties  of 

Public  AiialystR  ''     . .  .  .  . .  

Milk,  hotter.  Bind  fats  continue  to  attract  a  large  sbara  of  attention,  nine  ontol 
the  twenty-three  papers  being  devoted  to  one  or  the  other  of  these  subjects.  The  wn- 
tribution  of  Dr.  Muter  and  Mr.  L.de  Koniugh  in  February,  on  "  An  Impraved  Mrtlul 
for  the  Analysis  of  Fats,"  gave  hope  that  the  year  might  bring  forth  soma  wakmw 
addition  to  the  pressing  want  of  better  knowledge  of  the  constitution  of,  and  a  nuftold 
discrimination  between  fats,  this  paper,  confaesedly  an  introduction  only  to  a  oonstdai^ 
tion  of  this  important  subject,  was  to  be  followed  by  other  contributions  from  the  ntDl 
gentlemen  on  the  application  of  their  process  to  the  analysis  of  solid  fat^  ueed  for  foo4< 
I  am  sure  we  all  regret  that  as  yet  Dr.  Muter  and  his  co-worker  have  not  been  able  U 
redeem  a  promise  which  seemed  to  open  out  the  hope  of  a  new  channel  for  the  investi- 
gation of  the  proximate  constitution  of  fats  ;  and  the  more  so,  seeing  that  the  work  A 
the  Committee  appointed  by  the  Society  at  the  end  of  last  year  to  investigate  the  sub* 
j«ct  haa  been  entirely  barren  of  results.  But  it  must  not,  on  this  aeconnt,  be  oonsidend 
that  our  knowledge  concerning  the  analysis  of  fats  has  stcod  still ;  far  from  it.  The  i^ 
*  light  that  have  already  been  shed  upon  the  subject  are  being  gathered  mon  8M 
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aste  to  ft  focus  by  the  labour  of  a  lioat  of  experimentera  ;  and  in  this  manner  the  work, 
b«ing  coDBoUdated  into  a  body  of  experience  of  the  methods  of  anatyBia  already  to  hand, 
it  i  result  in  itself  to  be  counted  an  important  gain,  and  which,  it  is  to  be  hoped,  may 
form  the  basis  for  the  acquisition  of  additional  knowledge  in  the  future. 

The  papers  by  Mr.  Hehner,  Mr.  A.  WillianiB,  and  Dr.  ^''iech  have  been  full  of 
Tiluible  material  of  this  description. 

A  p»per  by  Mr.  Allen,  at  the  November  meeting,  on  "  The  possible  future  extension 
of  ibe  duties  of  public  analysts,"  was  full  of  interest,  and  gave  rise  to  a  long  and  animated 
discusdon,  the  mention  of  which  sUbrds  me  the  opportunity  for  expressing  a  hope  that 
when  fre^h  legislation  is  about  to  take  place  the  opportunity  may  be  secured  for  pressing 
upon  the  legislature  the  great  need  of  providing  some  syBtera  for  the  fixing  of  officially 
luthorised  limits,  that  shall  be  fair  to  traders,  fair  to  the  public,  and  binding  on  the 
[•rt  of  analysts  and  the  otHcial  referee.  Something  of  this  sort  becomes  more  and  more 
nrgently  necessary  as  accumulated  experience  tends  to  widen  the  range  of  natural  varia- 
tion that  we  find  to  occur  in  the  constitution  of  some  natural  products,  milk  and  butter 
\a  wit,  this  range  of  variation  being  so  great  as  to  cover,  to  ail  intents  aud  purposes, 
habitual  adulteration  to  a  very  large  extent. 

As  things  now  stand,  the  trader,  the  public,  the  analyst,  and  the  referee,  ail,  indeed, 
but  the  adulterator,  suffer  for  want  of  some  system  of  this  sort.  The  honest  trader 
knowa  that  dishonesty,  'so  long  as  jt  is  kept  within  scientific  limits,  will  enable  a 
seighbour  to  undersell  him  with  impunity  ;  the  public,  iu  proportion  as  this  is  possible, 
ire  unprotected.  The  analyst,  in  the  dilemma  between  duty  and  self-interest,  treads  a 
pilii  often  as  uncertain  as  shifting  sand,  and  the  official  referee,  however  competent, 
however  just,  must  at  times  be  sorely  puzzled  where  to  draw  a  line  that  shall  be  just 
brtneeu  all  parties. 

It  may  fairly  be  argued  that  iu  some  cases,  owing  to  this  natural  vaiiation  of  com- 
paition,  it  is  difficult  to  fix  a  limit ;  just  so,  that  is  only  too  true,  and  is  the  strongest 
paable  argument  in  favour  of  a  limit  being  fixed.  The  difficulty  haa  to  be  faced  in  any 
me,  aad  in  the  present  state  of  aflairs  this  difficulty  has  to  be  dealt  with  over  and  over 
>gUD,  instead  of  once  for  all,  by  each  and  every  analyst  up  and  down  the  country  where- 
mr  Che  difficulty  arises,  according  to  his  own  light,  as  beat  he  may,  and  thereby  the 
krden  of  the  difficulty  is  enormously  extended,  and  in  practice  the  duty  is  discharged  in 
ID  UDcertain,  and  not  always  in  the  most  satisfactory  manner. 

Time  was  when  the  course  I  am  advocating  was  impracticable.  We  need  only  look 
U  fir  back  as  the  time  of  the  inauguration  of  this  Society  to  find  universal  ignorance 
regiirdiDg  the  natural  variations  of  compo^tion  of  such  articles  as  milk,  butter,  and  iard.  At 
that  time  it  would  have  been  unwise,  if  not  impossible,  to  fix  any  limits,  but  nowadays 
inch  ground  for  objection  no  longer  exists,  by  the  vast  accumulation  of  knowledge  apper- 
tusing  to  these  matters  arising  out  of  the  work  of  public  analysts,  and  in  large  measure 
Wntributed  by  the  past  and  present  members  of  this  Society,  it  would  be  a  comparatively 
Mfeand  easy  matter  to  determine  what  ought  to  be  considered  just  and  reasonable  limits 
lor  thoHe  and  other  articles. 

■So  far  as  the  present  argument  is  concerned,  it  is  not  a  question  who  shall  fix  the 
linuts,  nor  whether  they  shall  be  high  or  low,  permanent  or  provisional.  Ai  practical 
men,  us  working  analysts,  uur  chief  concern  is  to  have  authoritative  limits  of  one  kind 
ar  uiother,  plain,  open,  and  above  board,  to  work  to.  If  I  am  not  mistaken,  we  shall  all 
be  of  one  mind  as  to  this,  and  I  think  you  will  also  agree  with  me  that  it  would  not  be 
mreoMmabie  that  for  some  things  such  limits  need  only  be  provisional,  and  subject  to 
nrieiT  as  from  time  to  time  the  development  of  the  principles  and  practice  o(  analysis 
Bike  alterationa  or  modifications  desirable ;  but  as  this  is  matter  for  the  future,  and, 
vtrr  likely,  not  the  very  near  future,  a   discussion  of  the  details  may  well  be  left  until 
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there  is  more  immediate  prospect  for  useful  action.  Remember  it  was  Mr.  Allen's  piper 
that  brought  the  subject  of  future  legislation  and  the  particular  interest  of  our  Sodefey 
in  connection  therewith  to  the  front,  and  we  may  now  pass  to  other  matters  having 
more  present  importance  for  us. 

J  have  to  record  that  our  roll-call  comprises  the  following : 

Honorary  Members  9 

Ordinary  Members  163 

A8B0CiaX<eB    ••  ••  iSi 


Total        ..  ..        199 

During  the  year  we  have  been  deprived  by  death  of  perhaps  our  most  illustrions, 
and  certainly  most  venerable  member.  Monsieur  Michael  E.  Chevreul,  F.R.S.,  at  the 
siirprisiug  age  of  one  hundred  and  two  years. 

Two  other  members  are  lost  to  us  by  the  same  cause,  viz.,  Mr.  Herbert  L.  Backe- 
ridge,  F.C.S.,  of  London,  and  Mr.  J.  W.  Montgomery,  F.C.S.,  of  Whitehaven,  Cumberland, 
and  there  have  likewise  been  three  resignations. 

On  the  other  hand,  our  ranks  have  been  recruited  by  the  election  of  seven 
members  and  three  new  associates,  so  that  numerically  we  have  a  balance  of  four  to 
the  good. 

By  the  resignation  of  Mr.  Frederick  Low,  our  Honorary  SoUdtor,  caused  by  his 
approaching  call  to  the  Bar,  our  Society  has  sustained  a  distinct  loss.  Mr.  Low  is  a  very 
able  lawyer  and  excellent  advocate,  and  during  the  early  part  of  the  year  rendeied 
successful  service  in  the  interest  of  one  of  our  most  respected  members,  and  throngh 
him  the  Society  as  a  whole,  in  a  case  involving  an  important  matter  of  principle 
respecting  the  duties  and  tenure  of  office  of  a  public  analyst. 

I  am  fortunately  in  a  position  also  to  record  that,  as  regards  our  finances,  we.  hive 
an  increasing  balance  to  our  credit  of  some  ^63 ;  in  fact,  in  all  material  concerns,  we  aie 
in  a  prosperous  condition. 

The  President  moved  a  vote  of  thanks  to  the  President  and  Council  of  the  Chemical 
Society  for  the  use  of  the  rooms  during  the  past  year  and  it  was  carried  unanimously. 

The  following  paper  was  read  and  discussed  : — ''A  Rapid  Method  of  Estimating 
Quinine  in  Medicine."     By  Dr.  Seaton  and  Mr.  Richmond. 

Mr.  Allen  proposed,  Dr.  Muter  seconded,  and  Mr.  Cassal  supported  a  vote  of  thanks 
to  the  President  for  his  address,  and  it  was  carried  unanimously. 

The  Scrutineers,  having  opened  the  ballot  papers,  reported  that  the  following  were 
elected  as  President  and  Council  for  the  current  year : — 
President. — M.  A.  Adams,  F.R.C.S. 

Vice-Presidents  (who  have  filled  the  office  of  President). — A.  H.  Allen  ;  A.  Dupre, 
Ph.D.,  F.R.S.J  C.  Heisch;  Alfred  HiU,  M.D. ;  J.  Muter,  Ph.D.,  M.A.,  F.R.aB.; 
(Who  have  not  filled  the  office  of  President). — Sir  Chas.  Cameron,  M.D. ;  T.  Steveneon, 
M.D.,  F.R.C.P. ;  W.  J.  Sykes,  M.D. 

Tre(Murer, — C.  W.  Heaton. 

Hon.  Secretaries. — Bernard  Dyer,  B.Sc. ;  Otto  Hehner. 
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r  9f  CoM«ca.— s.   Harvay  ;    G.   H.   Ogslon  ;    BoTerton    Redwood, 
f,R.8.E. ;  E.  SeatoD,  M.D.,  F.R.C.P.  ;  E.  W.  Voelcker. 

Tbe  names  of  tbose  Members  of  Coonoil  whose  term  of  oflioe  has  not   yet  expired. 
Ad  who  oonseqnently  do  not  retire  thia  jrear,  are  C.  B,  Caaaal ;  R.  U.  DAviee  ;  W.  t'ox  ; 
I.  H.  Harbnd  -,  W.  Sedgwick  aiundera,  M.D. ;  P.  Vietb,  Ph.D. ;  and  C.  R.  Alder  | 
bright,  D.Sc.,  P.R.S. 

The    follomng   gentlemen  were   also    elected  as    Memben  of    the  Socistj: — W. 
tevton,  Ph.D.,  Locdon  ;  0.  H.  Massoii,  Trinidad. 

The  riext  meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
ho  i'2tfa  iuBt.,  at  S  o'clock. 


fOTE  ON  SOME  APPLICATIONS  OF  CENTRIFUGAL  ACTION  TO 
LABORATORY  WORK. 
By  Hekry  LsFFitAN  and  Willum  Beam. 
(Ret>4.  at  Meetinn,  Xoveinher  1S80.; 
PaE  eKdency  of  centrifugal  machinery  in  various  separations  has  been  long  known,  and 
iods  many  applications  on  the  large  scale.  Special  uses  in  analytical  work  for  ex- 
kminttion  of  milk  and  tbe  drying  of  precipitates  have  recently  been  brought  to  notice. 
[&  connectioii  with  experiments  on  a  amall  machine,  modelled  after  the  lactocrite,  and 
nlended  for  use  by  creameries,  we  had  occasion  to  note  that  the  principle  could  be 
tdmntageously  extended  to  many  laboratory  manipulations.  Tbe  first  experiment  was 
ntde  on  a  sample  of  slightly  turbid  urine,  with  a  view  of  obtaining  the  suspended 
natter  for  microscopical  examination.  This  i-equirea  several  hours  usually,  by  the 
■tdinary  method  of  subsidence,  but  we  fovind  that  a  rotation  of  about  one  minute,  at  a 
|«9dof  TO  revolutions  jier  second,  produced  e.  clear  liquid,  with  the  entire  suspended 
Mtler  closely  packed  at  the  bottom  of  the  tube,  this  condition  permitting  the  decanting  of 
dltuMt  the  whole  of  tbe  liquid  without  disturbing  the  deposit.  Simitar  separations  were 
■btuned  with  recently  precipitated  barium  sulphate,  calcium  oxalate,  and  Prussian  blue, 
^  nmple  of  powdered  cocoa,  adulterated  with  starch,  on  being  diSused  through  water 
md  placed  in  the  tube,  showed,  after  a  abort  rotation,  a  marked  Mparation  of  tho  utarch, 
niicb  appeared  as  a  white  stratum  in  the  mass  of  settled  material.  We  have  also  fouud 
w  in  extraction  by  immiscible  solvents  the  separation  of  the  solvent  can  be  rapidly 
■od  tWaughly  attained.  Thus  the  obstinate  emulsion  which  chloroform  sometimes 
''Alices  nith  aqueous  liquids  is  at  once  separated. 

The  essential  feature  of  the  machine  we  used  is  that  the  tube  carriem  are  connected 
7  >i  hinge  to  a  vertical,  revolving  rod.  This  permits  the  tube  to  hang  upright  when  at 
'<*ti  Uicing  a  horizontal  position  only  when  in  rspid  rotation.  It  is,  therefore,  not 
'XMury  to  close  the  tubes  with  a  stopper. 

The  machine  used  in  the  above  experiments  carried  eight  natrow  tubee,  about 
*Blte  oentimotree  in  length,  and  holdiug  but  six  c.c.  These  being  too  amall  for  regular 
''x'lUoty  work,  we  are  having  a  machine  built  to  carry  tubee  of  much  larger  du,  and 
eaoibe  it  ta  detail,  and  many  applications  of  it. 
iCundunon  of  the  Soeigti/'n   Pro»»>diitga.) 


26  THE  ANALYST. 

THE  ANALYSIS   OF  BAKING  POWDEB. 
By   C,  a.  Champion,  Assi8tant  Chbhist  U.S.  DapAKTaBur  of  Aoeicultdsi.* 
Bakino-powiiebs  ma;  be  conveniently  cloRsified  according  to  the  nature  of  the  add  god- 
stituent  the;  contun.     Three  principal  kinds  ma;  be  recognized  aa  follows : 

(1)  l^ui^ate  powders,  in  which  the  acid  conBtitueitt  is  tartaric  acid  in  Bome  form. 

(2)  Phosphate  powdei-s,  in  which  the  add  sonstituent  is  phoaphoric  add. 

(3)  Alum  powders,  in  which  the  acid  constituent  is  furnished  by  the  snlphom  add 
contained  in  some  form  of  alum  ealt. 

All  powders  sold  at  present  will  come  under  some  one  of  these  heads,  althoagh 
there  are  man;  powders  which  are  mixtures  of  at  least  two  different  classes. 

The  qualitative  examination  and  assignment  of  a  sample  to  one  of  the  above  clasEea 
presents  no  special  difficulties.  The  microscope  settles  the  filling  used,  but  this  is  usual); 
unimportant.  A  determination  of  the  alkalinity  of  the  watery  solution  of  the  powdw 
is  useful  as  showing  whether  any  great  excess  of  alkali  has  been  used. 

ESTIHATION    OF   CARBONIC  AciD. 

This  is  one  of  the  most  important  estimations,  as  it  determines  the  strength  of  tbe 
powder.  It  was  made  by  absorption  with  soda  lime,  and  a  form  of  apparatus  was  nsad 
that  has  served  for  some  time  in  this  laboratory  for  the  determination  of  carbonic  add. 


This  apparatus  has  recently  been  somewhat  modified  and  greatly  improved  in  compact- 
neea  by  Mr.  A,  E.  Knorr.  It  is  shown  in  the  accompanying  figure.  The  folloviiig  is 
Mr.  Enorr's  description  : — 

The  appatatas  praper,  aa  represented  b;  the  cut,  consists  of  ■  flask  A  in  which  the  carbon  dloxi^ 
u  set  free.    A  coDdenseT  D  ii  groDQd  into  tbs  neck  of  this  flask  and  condenws  the  steam  fonned  when 
the  liqnid  in  A  ts  boiied  in  order  to  secure  complete  eipnlsion  of  the  gu.    The  reoetroir  B  oonUiB^ 
*  BulletlD  of  DepaiHnent,  No.  13. 


dmpOi^tc 


I  might) 
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__. tor  tbe  oporaiioD,  and  lins  a,  Goin-lime  guard.  C  (■rouad  into  It  to  retsia  the  carboaie 

of  the  air,  a  cunBitmc  onrrent  oE  which  ia  nspiiated  throni^h  G  during-  the  whole  operation.  The 
ot  the  reseivoir  ie  ground  into  the  oondenier,  or  it  may  be  ooDveaieDtlr  blown  into  one  piece  with 
Tb«  CMbonic  acid  is  dried  in  R  and  finally  absorbed  in  the  weighed  potash  bulb  F. 
Tvo  determmatioDs  of  carbonic  acid  were  made  oa  each  sample — one  by  the  addi- 
of  ftcid  to  deteTmme  the  total  amount  of  carbonate  present,  and  one  by  the  addition 
water  only.  The  per  cent,  of  carbonic  acid  found  in  the  latter  estimation  may 
irly  be  termed  the  available  amount  present  in  the  ponder,  as  it  is  the  quantity 
would  be  actually  liberated  by  the  acid  iogfedient  of  the  powder  when  it  is  used 
ing,  and  therefore  represents  the  actual  value  of  the  powder  for  aerating  purposes, 
as  the  tfohtlon  of  gas  ia  concerned. 
For  tbe  determination  of  the  lolal  C0„  the  procedure  was  as  follows  :  Place  in  a 
(hort  gla^  tube,  the  weight  of  which  is  known,  about  1  to  2  grams,  of  tbe  sample,  and 
the  whole  as  (|uickly  as  possible,  tbe  amount  taken  being  obtained  by  difference. 
tube  and  contents  are  gently  dropped  into  the  generating  flask  of  the  apparatus, 
rbicb  must  be  perfectly  dry.  The  flask  is  closed  with  the  stopper  carrying  the  tube 
with  the  aljsorption  apparatus,  and  also  the  funnel  tube,  which  haa  been 
ily  provided  with  10  cubic  centimeters  of  dilute  sulphuric  acid  for  the  liberation 
When  all  parts  of  the  apparatus  are  connected,  and  seem  to  be  tight,  the 
iper  of  the  funnel  tubs  is  opened,  and  the  acid  allowed  to  run  slowly  into  the  flask. 
generation  of  the  gas  should  be  made  as  gradual  as  possible  ;  by  running  in  a  small 
itity  of  the  acid  at  first  and  tilting  the  flask  slightly  this  can  readily  be  accomplished ; 
the  greater  part  of  the  sample  has  been  acted  upon  by  the  acid  and  before  the 
T  bos  all  been  added,  a  lamp  is  placed  under  it,  and  the  contents  gradually  heated 
gentle  aspiration  being  mode  at  tbe  same  time.  Tbe  operation  is  finally 
finished  by  the  funnel  tube  being  opened,  and  air,  free  from  CO^,  drawn  through  it  and 
through  tbe  apparatus,  tbe  contents  of  the  llask  at  the  same  time  being  kept  at  ebulli- 
tion.  This  is  continued  for  fifteen  minutes,  when  the  absorption  tube  is  removed  from 
the  apparatus,  allowed  to  cool,  and  weighed.  Its  increase  in  weight  gives  the  amount 
of  CO,  absorbed.  The  determination  of  the  availaUe  CO^  was  condncted  in  a  similar 
BWQDer,  with  tbe  substitution  of  pure  boiled  water  in  the  funnel  tube  instead  of  acid, 
Art«r  tbo  sample  has  all  been  acted  on,  tbe  contents  of  tbe  flask  are  just  brought  to  a 
boil,  then  the  lamp  is  removed  and  air  is  drawn  through   the  liquid  for  exactly  fifteen 


minutes.  The  conditions 
ftttimfttion,  for,  different  i 
craiditiona  arc  believed  to 
use  of  the  powder  as  cat: 
boiling  of  the  liquid  reudi 


ere  made  as  nearly  alike  as  possible  for  each  sample  in  this 
suits  can  readily  be  obtained  by  varying  them.  The  above 
I  OB  closo  an  approximation  to  those  actually  obtaining  in  the 
be  arrived  at  in  an  ordinary  chemical  analysis.  Prolonged 
is  inadvisable,  for  in  case  the  ingredients  in  the  powder  are 
ftomtately  proportioned,  and  a  considerable  excess  of  bicarbonate  is  present,  long 
bnKcg  win  liberate  gas  from  it  after  the  acid  ingredient  has  all  been  neutralized,  and 
tbuBk  high  result  is  obtained  from  a  poorly-made  sample,  while  ia  one  where  the  bicar- 
bonate is  not  greatly  in  excess  of  the  proper  amount,  the  above  procedure  will  readily 
gtvft  tbo  fall  amount  available.* 

experiments  made  to  determine  the  amount  oE  cnrboQlc  acid  driven  of!  Irom  bicarbonate 

beating  its  water  boIuUod,  tbe  following  ie.iults  were  obtained :  (1)  Just  btought  to  a  boil 

oonditions  as  in  the  doteriniuatioita  mode  abore,  6.99  per  cent,  of  the  weight  of  tb« 

I  obtained;  (2)  Boiled  IS  mioutes,  16,17  per  cent,  was  obtained;  and,  (3)  boiled  in  1^ 

IO.TO  per  cent.,  or  sbonl  the  f utJ  quantity  of  acid  eaibonate. 
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Estimation  of  Starch. 

This  estimation  was  made  by  the  well-known  method  of  conversion  by  heating  with 
acid  and  the  determination  of  the  copper  oxide  reducing  power  of  the  resultant  solutton. 
While  by  no  means  satisfactory,  this  is  probably  the  best  method  we  have  at  present  fcMr 
starch  estimation.  No  difficulty  was  found  in  its  application  to  all  classes  of  baking- 
powders,  the  other  ingredients  offering  no  obstacle  to  its  proper  performance.  To  insure 
agreeing  results  it  is  very  essential  to  conduct  the  conversion  under  precisely  the  same 
conditions  in  all  cases. 

The  following  is  the  detailed  procedure  : 

From  2  to  5  grams,  are  weighed  out  and  transferred  to  an  Erlenmeyer  flask ;  to  k 
are  added  about  150  to  200  cubic  centimeters  of  a  solution  of  hydrochloric  add  which 
has  a  strength  of  4  per  cent,  of  the  acid  gas.  Tbe  flask  is  provided  with  a  cork,  per- 
forated for  the  passage  of  a  condensing  tube  about  1  meter  in  length.  The  conversion 
is  accomplished  by  gently  boiling  the  add  liquid  for  four  hours,  after  which  the  flask  and 
contents  are  cooled,  neutralized  by  the  addition  of  sodium  hydrate,  made  up  to  a  definite 
volume  and  the  copper  oxide  reducing  power  determined.  The  latter  operation  is  best 
carried  out  by  the  method  used  in  this  laboratory,  in  which  asbestos-tipped  filtering  tubeu 

are  used  for  the  end  reaction.*     The  redudng  power  being  calculated  as  dextrose ;  10 
parts  equal  to  9  parts  of  anhydrous  starch. 

Professor  Weber  used  a  rough  method  for  the  direct  estimation  of  starch  in  hii 

samples,  which  he  describes  ai)  follows  :t 

One  gram,  was  weighed  off,  transferred  to  a  small  beaker,  covered  with  water,  allowed  to  stand 
until  action  had  ceased,  filtered  and  washed,  residne  spurted  by  means  of  a  'wash-bottle  into  a  flat* 
bottomed  platinum  dish,  allowed  to  settle,  the  supernatant  water  removed  as  far  as  possible  bj  meinf 
of  a  pipette,  the  remainder  of  water  evaporated,  the  residue  dried  at  100^  C.  and  wdghed.  The  residae 
was  then  incinerated  and  the  amount  of  ash  deducted  from  above  weight.  In  case  of  alum  powderi 
the  ash  remaining  after  ignition  was  AI3O3,  which  was  contained  in  the  residue  dried  at  100*^  C.  as 
A1)(OH)0  ;  consequently  the  AI3O3  was  calculated  as  Al2(OH)o  before  deducting. 

This  method  was  carried  out  upon  the  entire  series  of  samples  examined  here.  In 
many  cases  it  gave  results  agreeing  quite  closely  with  those  obtained  by  the  direct  esti- 
mation, but  in  some  samples  the  results  were  entirely  too  high.  It  is  not  applicable  to 
alum  powders  even  with  the  correction  made  above.  For  a  rough  method  it  answers 
fairly  well  and  it  is  quite  easy  of  execution. 

Estimation  of  Phosphoric  Acid. 

This  determination  was  made  in  the  same  manner  as  in  fertilizers,  as  prescribed  by 
the  Association  of  Official  Agricultural  Chemists  at  their  last  meeting,  as  follows  :^ 

Weigh  out  2  grams,  of  the  sample,  ignite  carefully  in  a  muffle,  and  treat  with  30 
cubic  centimeters  concentrated  nitric  acid. 

Boil  gently  until  all  phosphates  are  dissolved  and  all  organic  matter  destroyed  > 
dilute  to  200  cubic  centimeters ;  mix  and  pass  through  a  dry  filter ;  take  50  cubic  centi- 
meters of  filtrate ;  neutralize  with  ammonia.  To  the  hot  solutions  for  every  dedgrain. 
of  P2O5  that  is  present  add  50  cubic  centimeters  of  molybdic  solution.  Digest  at  about 
65^  C.  for  one  hour,  filter,  and  wash  with  water  or  ammonium  nitrate  solution.  (Test 
the  filtrate  by  renewed  digestion  and  addition  of  more  molybdic  solution.)     Dissolve  the 


•  Fully  described  in  Bull.  No.  16,  p.  32. 

{Communicated  to  the  author  in  MS8. 
Bull,  No.  19,  Chem.  Dlv.  U.  S.  Dep't  Agl,  p.  58. 
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e  filter  with  ammonia  and  hot  water  nud  wa«h  iuto  a  beakar  to  a  bulk 
kora  than  IflO  cubic  centimeters,     Nearly  neutralize  with  hydrochloric  acid,  cool, 
I  magnenia  mixture  from  a  burette  ;  add  slowly   (one  drop  per  eecond),  stirring 
■ly.     After  fifteen  minutes  add  30  cubic  centimeters  of  ammonia  solution  of  den* 
J*  0"95.     Let  stand  aeveral  hours  (two  hours  are  usually  enough.)     Filter,  wash  with 
nt«  ammonia,  ignite  intensely  for  ten  minutes,  and  weigh. 
Estimation  of  Tabtaric  A*;id. 
Ste  method  need  in  this  estimation  waa  that  known  as  the  "  tioldenhorg  Geroment," 
■  described  in  full  in  Chemiktr  Zehung  12,  1S88,  390.     This  and  other  methods 
b  estimation  of  tartaric  add  in  crude  argol  and  other  raw  materiaia  were  lately 
i  to  a  critical  comparison  in  the  tartrate  factory  at  Nienburg ;,  the  Qolden- 
is  Gsromont  method  avoided  the  principal  soarcee  of  error  and  is  recommended  as 
UBBt  and  mo&t  easy  of  execution. 
^^ne  procedure  as  modified  for  application  to  a  tartate  baking-powdor  is  as  fol- 

^^weigh  ont  5  grams.,  wash  into  a  500-cubic  centimeter  flaek  with  about  lUO  cubic 
Dtimeters  of  water  ;  add  15  cubic  centimeters  of  strong  hydrochloric  acid  ;  make  up  to 
irk  and  allow  the  starch  to  settle.  Filter,  measure  out  50  cubic  centimeters  of  the 
ttr  filtrate  ;  add  to  it  1 0  cubic  centimeters  of  a  solution  of  carbonate  of  potash  contain- 
(  300  grams.  K^COj  to  the  liter  and  boil  half  an  hour  ;  filter  into  a  porcelain  dish  and 
V^araXa  filtrate  and  washings  to  a  bulk  of  about  10  cubic  centimeters.  Add  gradually 
th  eonstant  stirring  4  cubic  centimetei's  glacial  acetic  acid,  and  then  100  cubic  centi< 
rtera  of  95  per  cent,  alcohol,  stirring  the  liquid  until  the  precipitate  doating  in  it  aasiimeN 
srjBtaUine  appearance.  After  it  baa  stood  long  enough  for  this  jirecipitate  to  form  and 
idle,  best  for  several  hours,  decant  through  a  small  filter,  add  alcohol  to  the  precipitate, 
iag  it  on  the  filter,  wash  out  the  dish  and  fioally  the  filter  carefully,  with  alcohol, 
^  it  is  entirely  free  from  acetic  acid.  Transfer  filter  and  precipitate  to  a  beaiier, 
d  mter  and  boil,  washing  out  the  dish  also  with  boiling  water  if  any  of  the  precipi- 
ce Mlberes  to  it.  The  resulting  solution  is  titrated  with  decinormal  alkali  solution 
{  pbenol-phtbaletn  as  indicator;  I  cubic  centimeter  decinormal  alkali  correspond 
S  grams,  of  potassium  bitartrate,  or  '0150  grams,  of  tartaric  acid. 

EsTiwATioN  OF  Alkalies. 
e  eatimation  of  the  soda  and  potash  in  the  powdere  was  carried  out  by  separating 
8  chlorides,  determining  the  potash  ae  potassium  platinic  chloride  and  calculating 
mdium  chloride.     The  detailed  procedure  was  similar  to  that  used  by 
B  Association  of  Ofiiicial  Agricultural  Chemists  for  determining  potash  in  fertiliEWs,  af 

Veigh  out  5  grams,  into  a  platinum  dish  and  incinerate  in  a  muffle  at  a  low  heat. 
8  is  well  rubbed  up  in  a  mortar,  then  boiled  16  minutes  with  about  2 
mtimeteis  of  water  to  which  has  been  added  a  little  hydroehlorio  acid.  The 
liol©  is  transferred  to  a  TiOO-cubic  centimeter  flask  and  after  cooling  made  op  to  the 
aik  and  filtered.  Of  the  filtered  liquid  lOU  cubic  centimeters,  representing  1  gram,  of 
leaaured  out,  heated  in  the  water  bath,  ftnd  slight  exoesa  of 
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chloride  added  ;  then  wiliiout  Eltermg  barium  hydrate  ia  added  Id  slight  exosas,  the 
preoipitata  filtered  off  and  washed.  To  the  filtrate  is  added  a  Uttis  ammomum  hydntt 
aod  thea  ammooiuin  cu'bon&te  until  all  the  barium  is  precipitated.  This  precipitets  li 
filtered  and  washed,  the  filtrate  evaporated  to  dcyneBs  and  carefully  ignited  imlil  all 
volatile  matter  ia  driven  olF,  when  it  is  weighed.  This  gives  the  weight  of  the  miiai 
chlorides.  The  residue  is  taken  up  with  hot  water,  from  5  to  10  cubic  ceatimeterEiiJa 
10  per  cent,  solution  of  platiuic  chloride  added,  and  the  whole  evaporated  to  &  Byni|7 
consistence  iu  the  water  bath  ;  then  it  ia  treated  with  strong  alcohol,  the  predpttM 
washed  with  alcohol  by  decantation,  transferred  to  a  Oooch  crucible,  dried  at  100"  0, 
and  weighed.  The  weight  of  the  precipitate  multiplied  by  'I030t^  gives  the  wsight  of 
K,0,  and  by  .3056  the  equivalent  amount  of  KOI.  The  weight  of  KCl  found  is  aab- 
tracted  from  the  weight  of  the  mixed  chloride,  the  remainder  bdag  the  NaCl,  irhidi 
multiplied  by  -SSOO  gives  the  weight  of  Ka,;0  in  the  sample. 

Estimation  of  Aluminium. 

In  the  case  of  a  "  straight"  alum  powder,  the  simple  estimation  by  burning  to  uli, 
estracting,  and  determining  the  alum  by  direct  precipitation  with  ammonia  would  pio-. 
bably  be  accurate,  but  in  view  of  the  frequent  use  of  dour  as  a  "  filler,"  as  well  m  -of 
the  presence  of  calcium  as  an  impurity,  it  ia  beat,  even  with  those  made  up  with  alra 
alone,  to  use  a  method  which  will  insure  a  complete  separation  of  the  alum.  The  fol- 
lowing procedure,  given  by  Allen  for  the  quantitive  estimation  of  alum  in  bread,  Ml 
found  to  give  good  results  with  baking-powders ; 

Take  5  grams,  and  incinerate  in  a  mufile.  The  heat  should  be  moderate  so  as  not 
to  fuse  the  ash.  The  process  is  completed  by  adding  pure  sodium  carbonate  and  a  Bttla 
nitre,  and  beating  the  mixture  to  fusion.  The  product  ia  rinsed  out  with  water  into  K 
beaker,  acidulated  with  hydrochloric  add,  and  evaporated  to  dryneas.  The  residue  il 
taken  up  with  dilute  acid,  the  liquid  made  up  to  500  cubic  cuntimeters  in  a  graduated 
fiask,  filtered,  and  Till  cubic  centimeters  taken  for  precipitation.  To  the  solution  dilute 
ammonia  is  added  until  the  precipitate  barely  redissolves  on  stirring,  when  a  slightly 
acid  solution  of  ammonium  acetate  is  added,  and  the  liquid  brought  to  a  boil.  After  a 
few  minutes'  heating  the  solution  should  be  set  aside  for  some  hours,  when  its  appear- 
ance should  be  observed.  (If  gelatinous  it  probably  consists  solely  of  iron  and  alum 
phosphates,  but  if  granular  more  or  less  of  the  earthy  phosphates  have  been  co-preclpi- 
tated  1  then  it  should  be  separated,  redisaolved  in  dilute  hydrochloric  acid,  the  solution 
again  neutralized  with  ammonia,  and  treated  with  ammonium  acetate.)  The  precipitate 
of  iron  and  aluminium  phosphates  is  filtered  ofT,  washed,  and  redissolved  in  the  Bmallest 
quantity  of  hydrochloric  aiid.  The  resultant  solution  ia  poured  into  an  excess  of  an 
aqueous  eolution  of  yTra  caustic  soda  contained  in  a  platinum  or  nickel  vessel.  After 
heating  for  some  time,  the  liquid  ia  considerably  diluted  and  filtered.  The  filtr&te  ia 
acidulated  with  hydrochloric  acid,  ammonium  acetate  and  a  few  drops  of  sodium  phot- 
pbate  added,  and  then  a  slight  excess  of  ammonia.  -  The  liquid  is  kept  hot  till  all  gmell 
of  ammonia  is  lost,  when  it  is  filtered,  and  the  predpitatad  aluminium  phospbate 
washed,  ignited,  and  weighed.  Ita  weight  multiplied  by  3. 713  gives  the  ammonia 
(hydrated),  or  by  3-ST3  the  potash  alum  In  the  f>  grams,  of  sample  taken. 


In  the  phosphate  and  alum  powtiers  the  above  method  gave  a.  fairly  good  separatioo 
uf  the  alam,  but  the  followiDg  separatioii  by  meaQB  of  molybdenum  was  found  to  bs 
more  exact,  and  at  ttie  same  time  much  more  convecient  of  application. 

Weigh  out  5  grams,  into  a  platinum  dish,  char,  treat  with  etrong  nitric  acid,  and 
&Het  into  a  5o0  cubic  cantinieter  flask.  After  washing  the  residue  slightly,  transfer 
filter  and  all  back  to  the  platinum  diah  and  burn  to  whiteness.  To  the  ash  add  mixed 
orbonates  and  fuse.  Take  up  with  nitric  acid,  evaporate  to  dryness,  acidify  again  with 
nibic  add,  and  wash  all  into  the  500  cubic  centimeter  llEisk.  Nearly  neutralize  the 
amtaots  of  the  flask  witii  ammonia,  and  add  molybdate  of  ammonium  sodlcieot  to  pre- 
cipitate all  the  phosphoric  acid  present.  Allow  to  stand  some  time,  make  up  to  the 
mark,  shake  thoroughly,  and  filter  off  lOO  cubic  centimeters  through  a  dry  filter.  This 
is  exactly  neutralized  with  ammonia,  keeping  the  solution  as  cool  as  possible  to  avoid 
the  deposition  of  molybdic  acid.  Filter  and  wash  the  precipitate,  redissolve  in  dilute 
nitric  acid  with  the  addition  of  a  little  ammonium  nitrate,  and  precipitate  as  before. 
Fiill«r  through  a  paper  filter,  burn,  ignite,  aud  weigh  afi  AImO^.  The  alumina  and 
phD8[ihoric  acid  may  be  determined  in  thu  same  sample  by  the  above  method,  modifj^ing 
it  as  follows :  When  the  solution,  ash,  et«.,  have  all  been  brought  into  tho  graduated 
flask,  make  up  to  the  mark  vrithout  adding  molybdate,  hlter  and  take  100  cubic  centi- 
meters,  nearly  neutralize  with  ammonia,  add  ammonium  nitrate  and  molybdate  of 
ammonium,  digest  and  filter.  The  liUrate  contains  the  aluminium  and  may  he  precipi- 
tated with  ammonia  as  above,  while  the  phosphoric  acid  is  all  contained  in  the  preci- 
whlch  may  be  rediesolved  in  ammonia  and  precipitated  with  magnesia  mixture. 

Estimation  of  C^lcidh. 
)  determination  was  made  as  follows ;— Weigh  out  5  grams,  of  the  sample, 
to  a  500  cubic  centimet«r  flask,  add  40  or  50  cubic  centimeters  of  water,  and 
then  30  or  30  cubic  centimeters  of  etrong  hydrochloric  acid.  Make  up  to  the  mark 
with  water,  shake  thoroughly,  and  set  aside  to  allow  starch  to  settle.  Filter  through  a 
■Irj  filter,  and  take  aliquot  parts  of  the  liltrate  for  precipitation  ;  in  phosphate  powders 
iM>t  more  than  50  cubic  centimeters  should  be  used.  Nearly  neutrali^.e  with  ammonia, 
acidify  slightly  with  acetic  acid,  add  ammonia  acetate,  and  boil.  Filter  from  the 
predpilate,  if  there  he  any,  add  ammonium  oxalate,  and  allow  to  stand  several  hours. 
PQter  into  a  Gooch  crucible,  and  dry  at  100°.     Weigh  aa  oxalate. 

Estimation  or  Sdlphueic  Acid. 

The  sulphuric  acid  was  estimated  without  previous  ignition  of  the  powder,  aa 
foUowa:^ 

Weigh  out  ■&  to  1  gi-am.  of  the  powder,  according  to  its  character,  the  former  ijuan- 
titj  being  more  convenient  for  alum  powders,  and  transfer  to  a  beaker.  Digest  with 
strong  hydrochloric  acid  until  all  of  the  powder,  including  the  starch,  goes  into  solution  ; 
add  banam  chloride  to  slight  excess  while  still  hot,  and  allow  it  to  stand  for  twelve 
booTBi  or  over  night.     Filter  into  a  Gooch  crucible,  ignite,  and  weigh. 

Estimation  op  Ammonia. 
la  present  either  as  bicirbicate,  or  as  ammonium  sulphate  in  the  ahim 
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powdera.  The  estimation  was  made  by  the  Kjeldabl  metbod,  bs  nsed  by  the 
of  Official  Agricultural  Gbemiale."  Where  flour  iBstoad  of  etarch  ia  used  as  &  filling  tb 
gluten  would  give  ammonia,  of  course,  and  wherever  a  tartrate  powder  was  found  to 
give  any  appreciable  amount  of  ammonia  by  the  method,  a  wei^'bed  portion  was  takeo, 
water  added,  the  solution  filtered  from  the  starch,  and  subjected  to  anajyaii.  ^u 
results  were  practically  the  same  as  those  obtained  directly  from  the  powder.  ProhaU; 
flour  is  not  often  used.  In  the  case  of  the  alum  powders,  the  difference  that  would  U 
made  by  Hour  filling  was  disregarded,  as  the  amount  of  alum  preeent  is  suSdentij 
established  by  the  percentage  of  aluminium  oxide  and  sulphuric  acid  found  ;  the  amoont 
oF  ammonia  found  was  almost  invariably  low  in  proportion  to  these  other  coostitaenti 
of  ammonia  alum. 

Estimation  of  Moistdre. 
The  percentage  of  water  of  association  and  combination  as  given  in  the  analjM 
was  obtained  by  difference.  A  number  of  attempts  were  made  to  estimate  it  directly  In 
the  following  way  ;  A  weighed  portion  of  the  sample  was  placed  in  a  U  tube,  whidi 
was  kept  immei-sed  in  boiling  water.  At  one  end  this  tube  was  connected  with  a  sent) 
of  sulphuric  acid  wash-bottlee,  and  at  the  other  with  weighed  potash  bulbs  filled  wil^ 
sulphuric  acid,  and  beyond  these  with  an  aspirator.  In  this  way  a  current  of  dried  lir 
was  drawn  through  the  sample  while  it  was  kept  at  100°  C,  and  the  water  drawn  from 
it  in  this  way  was  absorbed  by  the  sulphuric  add  in  the  potash  bulb,  while  the  carbMOC 
acid  was  drawn  into  the  aspirator.  The  increase  in  weight  of  the  potash  bulbs  gm 
the  weight  of  water  absorbed.  It  was  found,  however,  that  the  sample  would  cake  into 
a  hard  masx,  through  which  a  chnnnel  would  form  which  would  permit  the  passage  of 
the  current  of  dry  air,  without  affecting  the  greater  mass  of  the  powder,  and  no  exact 
tesuita  could  be  obtained.  Some  improvement  was  made  by  mixing  the  powder  wilk 
dry  oxide  of  ;ctnc,  so  as  to  prevent  the  formation  of  a  channel,  but  still  the  results  wisre  dM 
at  all  satisfactory,  and  the  attempt  to  malce  a  direct  estimation  was  finally  abandoatl. 
Even  if  the  determination  could  be  made  exact,  it  is  doubtful  if  all  the  water  of  oont- 
bination  could  be  obtained  at  100^  C,  especially  in  phosphate  and  alum  powders,  aoi 
probably  a  temperature  high  enough  to  accomplish  this  would  effect  a  decompodtion  of 
the  starch. 

E-XTBESBION    Ot-   THE   RESULTS   OF   ANALYSIS. 

The  results  of  analyeis  are  given,  first,  as  acid  and  basic  radicals  in 
composition,  while  in  the  second  part  of  each  table  an  attempt  hae  been  made  to 
these  into  salts  showing  the  constitution  of  the  powder.  The  difficulties  attending  thii 
calculation  of  the  probable  combination  of  the  acids  and  bases  were  so  great  that  I  wU 
frequently  tempted  to  give  it  up  entirely  and  state  only  percentage  composition.  I  finally 
concluded  to  insert  the  calculation  with  the  proviso  that  it  should  be  considered  at  bett 
merely  an  approximation  to  the  exact  composition  of  tbe  powder.  The  obstacles  in  the 
way  of  an  exact  calculation  may  be  stated  as  follows  :  In  the  first  place  the  amount  of 
total  carbonic  acid  found  ia  always  less  than  that  required  to  form  bicarbonate  of  sod* 
with  the  amount  of  sodium  oxide  found.  This  is  undoubtedly  due  to  a  partial  action  of 
the  acid  constituent  of  the  powder  upon  the  bicarbonate,  by  which  carbonic  acid  has  been 
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JBThe  percentage  of  bicarbonate  is  therefore  calculated  from  the  per  cent,  of  i 
lie  acid  found,  and  the  excees  of  sodium  oxide  left  is  stated  as  "  residual  "  sodium 
de,  without  attempting  to  make  further  hypotheses  as  to  the  results  of  its  combination 
h  the  acid  cooBtituent.  It  is  possible  that  part  of  the  bicarbonate  may  become  con- 
ttd  into  the  normal  carbonate  under  the  conditions  of  being  mixed  and  in  contact 
h  other  chemicals,  though  this  is  not  likely  ;  then  the  indefinite  composition  of  many 
tbe  commercial  salts  used  in  the  powders  rendare  it  an  extremeljr  diSicult  matter  to 
iTB  at  any  satisfactory  conclusion  as  to  the  make  up  of  the  powder  in  which  they  are 
d.  The  acid  phosphate  of  lime,  for  instance,  is  a  very  variable  substance,  and  ereD 
monia  alum,  which  might  reasonably  be  supposed  to  be  constant  in  it«  composition,  is 
nd  to  vary  widely  from  the  theoretical.  Its  content  of  water  varies  according  to  the 
kt«r  or  less  amount  of  drying  it  has  undergone,  and  aside  from  this  the  ratios  of  the 
monia,  sulphuric  acid,  and  alumina  to  one  another  are  at  variauce  with  the 
nnJa. 

This  is  shown  by  the  following  analysis  of  a  sample  of  commerdal  ammonia  alum 
uned  in  a  powdered  condition : 

Analysia  ofcommerNol  aiajiymia.  alum. 

>:•■»•"•»••■  '-"I-  iJoTpS'Si, 

JVr  cent.  I  Per  acnl. 

iminium  oxide,  Al,0] 12-62  ll-,')6 

phuric  Acid,  SOj .■J*17   '  35-28 

imonia,  NH,          2(5  3-75 

ter  uf  cryatailination  (by  difference)      ,.          .,          ..          .,       50'46  49-61 

I    imOO  100-00 

This  indicates  that  the  commercial  salt  is  somewhat  basic  as  regards  the  alumina, 
there  is  a  deficiency  of  ammonia,  so  that  if  the  former  is  all  combined  with  sulphuric 
1  as  normal  sulphate,  there  is  still  not  sufficient  of  the  acid  left  for  combination  with 
ammonia,  although  the  latter  is  present  in  too  low  a  proportion  to  the  other  consti- 
ats.     This  anomaly  holds  good  thi-oughout  many  of  the  samples. 

I  have  expressed  the  sum  total  of  the  alumina,  sulphuric  acid,  and  ammonia  as 
ibydrous  ammonia  alum,"  combining  the  sulphuric  acid,  first  with  the  alumina  as  far 
t  went,  and  the  rest  with  the  ammonia,  and  where  there  was  not  sufficient  for  com- 
ttion  with  all  the  ammonia  adding  the  latter  a»  ammonia. 

The  presence  of  acid  phosphate  of  lime  still  further  complicates  this  calculation,  aa 
I  a  question  how  much  of  the  sulphuric  acid  should  be  taken  from  the  alum  to  com- 
)  with  part  of  the  lime  aa  sulphate  of  lime. 

In  the  expression  of  the  results  where  acid  phosphate  of  Kme  is  present,  I  have 
ibined  the  lime  with  phosphoric  acid  as  normal  phosphate  as  far  as  it  went,  and 
ed  the  rest  as  free  phosphoric  acid,  grouping  the  whole  together  and  calling  it  "  add 
Bphate  of  lime."  Following  is  an  analysis  of  a  sample  of  commercial  acid  phosphate 
ime,  obtained  from  the  trade  : 

Analysts  cf  coinmarcial  acid pfibsphate  nfUme. 

Percent. 

Caldum  Oxide,  CaO  . .         24'93 

Phosphoric  acid,  PjOj  B2-4B 

Sulphuric  add,  SO, ,15 

"Water  22'80 

100-33 


34 


THE  ANALYST. 


In  this  sample  the  ratio  of  lime  to  phosphoric  acid  is  ahout  1 :  2,  and  this  relation 
holds  good  in  many  of  the  powders  containing  the  phosphate,  but  in  some  it  is  quite 
di£ferent.  The  above  sample  is  almost  free  from  sulphate  of  lime,  while  many  of  the 
powders  show  considerable  quantities  of  it,  indicating  that  all  the  add  phosphates  are 
not  so  pure  in  this  respect.  Chemists  will  readily  understand  -the  imponibility  of  giving 
the  proportions  of  the  various  forms  of  lime  phosphates  contained  in  such  a  substance. 
As  given  in  the  tables  the  relative  acidity  is  shown,  though  of  course  the  phosphoric  add 
does  not  occur  as  free  acid. 

Both  th^  alum  and  the  lime  phosphate  contain  large  percentages  of  water,  hygro- 
scopic moisture  in  the  latter,  and  crystallisation  water  in  the  former,  so  that  the  per 
cents,  of  the  '^  anhydrous  "  salts  given  are  always  lower  than  the  proportions  of  the 
hydrated  salts  originally  used  in  compounding  the  powder.  Nearly  half  the  weight  of 
the  alum  is  crystallisation  water,  some  part  of  which  is  probably  driven  off  in  some  cases 
when  it  is  used  for  baking-powder  purposes,  but  there  are  no  means  of  ascertaining 
how  much,  and  of  course  the  moistiire  in  the  acid  phosphate  would  vary  in  different 
samples,  so  there  is  no  possible  way  of  approximating  the  amounts  of  the  hydrated 
substances,  as  they  were  originally  used. 

Ammonia  bicarbonate  is  another  substance  of  indefinite  composition.  As  given  in 
the  tables,  it  has  been  calculated  from  the  ammonia  found,  upon  the  assumed  composition 
given  it  in  the  U.S.  Pharmacopceia,  viz.,  NH4HOO  .NH^NHjOOg. 

In  case  ammonia  carbonate  were  present  in  any  of  the  powders  containing  ammonia 
alum,  I  know  of  no  way  of  estimating  the  amount  or  even  the  fact  of  its  presence  in 
the  small  quantities  used. 

The  percentage  of  ''available  carbonic  acid"  is  placed  first  in  the  tables  as 
constituting  the  most  important  indication  of  the  efficiency  of  the  sample  as  an  aerating 
agent. 


ON    THE    DENSITIES   AND   REFRACTIVE    INDICES   OF   CERTAIN  OILS. 


By 

J. 

H. 

Long. 

( 

[Concluded.) 

Olive 

Oil,  1. 

Olive  Oil,  11. 

• 

T. 

D. 

N. 

N—l. 
D 

T. 

D. 

N. 

D 

18 

•9141 

1-4702 

-5144 

18 

.9139 

1-4719 

•5164 

19 

•9134 

1-4698 

-5143 

19 

•9133 

1-4715 

•5163 

20 

•9127 

1-4695 

•5143 

20 

•9126 

1-4711 

•5162 

21 

•9121 

1-4691 

•5143 

21 

•9119 

1-4707 

•5162 

22 

•9114 

1-4688 

•5144 

22 

•9112 

1-4703 

•5161 

23 

•9107 

1-4684 

•5143 

23 

•9106 

1-4698 

•5159 

24 

^9101 

1-4680 

-5142 

24 

-9099 

1-4694 

•5159 

25 

•9094 

V4677 

-5143 

25 

-9093 

1-4690 

•5158 

30 

•9061 

1^4658 

-5142 

30 

-9060 

1-4669 

•5153 

35 

•9028 

1-4640 

•5140 

35 

•9027 

1^4648 

•5148 
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Olive 

6^,10. 

N     1. 

Olive  Oil,  5. 

N     1 

D. 

N. 

D 

T. 

D. 

N. 

D 

•9142 

1^4718 

•5161 

18 

•9149 

1-4704 

-5142 

•9135 

1-4714 

•5160 

19 

•9142 

1-4701 

-5142 

•9129 

1-4709 

•5158 

20 

•9136 

1^4697 

-5141 

•9122 

1-4705 

•5158 

21 

•9129 

1-4693 

-5141 

•9115 

1-4701 

•5157 

22 

•9122 

1-4690 

-5141 

•9109 

1-4696 

•5155 

23 

•9116 

1-4685 

•5140 

•9102 

1-4692 

•5155 

24 

•9109 

1-4682 

-5140 

•9095 

r4688 

•5154 

25 

•9103 

1-4678 

•5139 

•9062 

1-4666 

•5149 

30 

•9069 

1-4659 

•5137 

•9029 

1-4645 

•5148 

35 

•9036 

1-4640 

•5135 

Cottonseed  Oil,  6. 

Cottonseed  Oil,  8. 

N     1. 

N— 1 

D. 

N. 

D 

T. 

D 

N. 

• 

D 

•9199 

1-4735 

•5147 

18 

•9199 

1-4749 

-5163 

•9192 

1-4731 

•5147 

19 

•9193 

1-4745 

-5162 

•9186 

1-4727 

•5146 

20 

•9186 

1-4741 

•5161 

•9179 

1^4724 

•5147 

21 

•9179 

1-4737 

•5161 

•9172 

1-4720 

•5147 

22 

•9172 

1-4733 

•5160 

•9165 

1-4716 

•5146 

23 

•9165 

1-4729 

•5160 

•9158 

1-4712 

•5145 

24 

•9159 

1-4725 

•5159 

•9151 

1-4709 

•5147 

25 

•9151 

1-4721 

•5159 

•9118 

1-4690 

•5144 

30 

•9118 

1-4700 

•5155 

•9084 

1-4671 

•5142 

35 

•9084 

1-4680 

•5152 

Cottonseed  Oil,  7. 

CoUonseed  Oil,  9. 

\     1 

N      1 

D. 

N. 

D 

T. 

D. 

N. 

• 

D 

•9224 

1-4729 

•5127 

18 

•9201 

1-4737 

•5148 

•9217 

1-4725 

•5127 

19 

•9194 

1-4733 

•5148 

•9210 

1-4722 

•5127 

20 

•9188 

1-4730 

•5148 

•9203 

1-4718 

•5127 

21 

•9180 

1-4726 

•5148 

•9196 

1^4715 

•5127 

22 

•9174 

1-4722 

•5147 

•9190 

1-4711 

•5126 

23 

•9167 

1-4718 

•5147 

•9183 

1-4708 

•5127 

24 

•9160 

1-4714 

•5146 

•9176 

1-4704 

•5127 

25 

•9154 

1-4710 

•5145 

•9142 

1-4687 

-5127 

30 

•9119 

1-4690 

-5143 

•9109 

1-4670 

•5127 

35 

•9085 

1-4671 

-5141 

Cottonseed  Oil,  12. 

Sescnne  Oil,  4, 

N— 1 

N  — 1 

D. 

N. 

D 

T. 

D. 

N. 

*   • 

•9203 

18 

•9208 

1-4742 

-5150 

•9196 

19 

•9201 

1-4738 

•5149 

•9190 

20 

•9194 

1-4735 

•5150 

•9183 

1-4708 

•5127 

21 

•9188 

1-4731 

•5149 

•9176 

22 

•9181 

1-4727 

-5149 

•9170 

1-4700 

•5125 

23 

•9174 

1-4723 

•5148 

•9163 

24 

•9167 

1-4719 

-5148 

•9157 

25 

'9161 

1-4715 

•5147 

•9124 

30 

•9127 

1-4696 

•5145 

•9090 

35 

•9093 

1-4677 

•5144 

36 
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CoUonrteed  OU,  16. 


N— 1 


X. 

XT* 

XI* 

D 

18 

•9203 

1^4747 

•5158 

19 

•9196 

1-4743 

•5158 

20 

•9189 

1^4739 

•5157 

21 

•9182 

1^4735 

•5157 

22 

•9176 

1-4731 

•5156 

23 

•9168 

1-4727 

-5156 

24 

•9162 

1-4723 

-5155 

25 

•9155 

r4719 

-5155 

30 

•9120 

1-4699 

-5153 

35 

•D086 

1^4679 

-5150 

Ses 

i^>itf  Oilf  18. 

T. 

D. 

N. 

N— 1. 
D 

18 

•9195 

1-4744 

-5159 

19 

•9188 

1-4740 

-5159 

20 

•9181 

1-4736 

-5158 

21 

•9174 

1^4732 

-5158 

22 

•9167 

1-4728 

-5158 

23 

•9160 

1-4724 

-5157 

24 

•9154 

1-4720 

-5157 

25 

•9147 

1-4716 

-5156 

30 

•9113 

1-4695 

•5152 

35 

•9078 

1-4675  , 

-5150 

Mustard  Oil,  2. 

T. 

D. 

N. 

N-1, 
D 

18 

•9129 

1-4749 

-5203 

19 

•9123 

1-4745 

•5201 

20 

•9116 

1-4741 

-5201 

21 

•9109 

1-4737 

-5199 

22 

•9103 

1-4733 

-5199 

23 

•9097 

1-4729 

•51-98 

24 

•9090 

1-4725 

•5198 

25 

•9084 

1-4722 

•5198 

30 

•9052 

1^4702 

•5194 

35 

•9020 

1^4683 

-5192 

Caatar  Oil,  3. 

T. 

D. 

N. 

N-^1. 
D 

18 

•9602 

1^4799 

•4998 

19 

•9595 

h4795 

•4997 

20 

•2589 

h4791 

•4996 

21 

•9582 

14788 

-4997 

22 

•9575 

1-4784 

•4996 

23 

•9569 

1^4780 

•4995 

24 

•9562 

1-4777 

•4996 

26 

•9555 

1-4773 

•4995 

30 

•9522 

1-4755 

•4994 

85 

•9488 

1^4738 

•4994 

SeaamS 

oa,  14. 

T. 

D. 

N. 

N-1. 
D 

18 

•9212 

1-4766 

•5163 

19 

•9206 

1-4752 

-5162 

20 

•9199 

1-4748 

•5161 

21 

•9192 

1-4744 

•5161 

22 

•9185 

1-4740 

•5161 

23 

•9179 

1-4736 

•5160 

24 

•9172 

1  -4732 

•5159 

25 

•9165 

1-4728 

•5159 

30 

•9132 

1-4708 

•5156 

35 

-9098 

1-4688 

•5153 

Mwtard  Oil,  15. 

T. 

D. 

N. 

N-1. 

18 

-9140 

1-4754 

•5201 

19 

•9133 

1-4750 

•5201 

20 

•9127 

1-4746 

•5200 

21 

•9120 

1-4742 

•5200 

22 

•9113 

14738 

•5199 

23 

•9107 

14733 

•519T 

24 

•9100 

1^4730 

-5198 

25 

•9094 

1-4726 

•5197 

30 

-9060 

1-4705 

•5193 

35 

-9028 

1-4685 

•5189 

Mustard  Oil,  17. 

T. 

D. 

X. 

N-1. 
D 

18 

-9132 

1-4748 

•5199 

19 

-9125 

1-4744 

•5199 

20 

-9119 

1-4740 

•5198 

21 

-9112 

1-4736 

•5198 

22 

•9106 

1-4732 

•5197 

23 

-9099 

1-4728 

•5196 

24 

-9093 

1-4724 

•5195 

25 

-9086 

1-4721 

•5196 

30 

•9053 

1-4701 

•5193 

35 

•9021 

1-4681 

•5189 

Lard  Oil,  13. 

T. 

D. 

N. 

N-1. 
D 

18 

-9137 

1-4694 

•5137 

19 

-9130 

1-4690 

•5137 

20 

•9122 

1-4686 

•5137 

21 

•9116 

1-4682 

-5136 

22 

•9109 

1  -4678 

•5136 

23 

•9102 

1-4674 

-5135 

24 

•9095 

1-4670 

-5135 

25 

•9088 

1-4666 

-5134 

30 

•9053 

1-4647 

-5133 

35 

•9019 

r4627 

•5130 
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Pmnvt  Oil,  1 3. 

T. 

D. 

[f. 

N— 1. 

18 

■91S7 

1-4725 

•5143 

IS) 

•9180 

1-4721 

•5143 

20 

■9173 

1-4717 

■5142 

21 

•9164 

1-4713 

■5143 

22 

■9157 

1-4709 

-6143 

23 

■9151 

1-4705 

-5142 

24 

■9U4 

1-4701 

■5141 

35 

•9138 

l-4fi9C 

■5139 

.10 

•9103 

1-4678 

■5139 

ns 

■DOO'J 

l-4B5ft 

•5136 

numbers  in  the  column  headed   - 


e  not  quiLo  constant,  but  do  not  vary 
s  the  case  witb  mEiny  organic  eubstances.     In  most  cases  the  refractive  index  ] 
»eins  to  decrease  somewhat  more  rapidly  than  does  the  specific  gravity. 

The  saponification  eqtiivalente  found  for  several  of  these  oils,  sesain^,  olive,  b 
Itton-seed,  show  a  mean  molecular  weight  of  about  8T0.     From  this  the  molecular    ' 

Aigtive  energy,   M  i  j_  is  about  448,  which  coincides  very  well  with  the  atomio 

itntHin  energies,  C^4-85,  H^IM,  and  0=3. 

If  an  oil  in  the  above  table  contained  only  tri-olein  these  numbers  would  lead  to 
SO-4.     A  mixture  of  tri-olein  and  tri-atearin  would  yield  nearly  the  same  result ;  while 
i-fttlmitin,  having  a  lower  molecular  weight,  would  make  the  number  slightly  small 
.  mixture  of  8  parts  of  tri-olein  and  2  parts  of  tripalmitin  would  give  447'2,  and  this  j 
approximately  ths  composition  of  the  above  oils. 

In  the  olive  oils  the  specific  gravity  at  20'  C.  varies  between  'OISG  and  "'J13G. 
heae  values  are  about  the  same  as  commonly  given  for  the  finest  cold-pressed  oils,  and 
«  within  the  limits  of  the  United  States  and  British  Pharmacopceias.  Schaedler 
TCB  -9143  as  the  specific  gravity  of  a  pure  sample  at  20^,  but  states  that  in  hot-pressed 
b  rich  in  palmitin  it  may  be  as  high  as  ^922  at  the  same  temperature.  The  refractive 
i£oes  at  20°  vary  from  1-4695  to  1'4711,  and  the  specific  refractive  energy  from  -5143 
I  'S162  at  the  same  temperature. 

In  the  HI  samples  of  cotton-seed  oil  ejcamined  the  variations  in  the  specific  gravi^ 
\  20°  ard  betwe«n  -9186  and  -9210.  These  numbers  are  all  greater  than  those  with 
iveoil.  The  refractive  indices  vary  from  1*4722  to  1-4741,  and  the  refractive  energies 
Itmen  '5127  and  '5161  at  20".  These  last  numbers  are  nearly  the  same  as  with 
i««  oil. 

It  will  be  noticed  that  the  values  given  for  the  specific  gravity  are  much  loner  i 
uut  those  naually  quoted.     Allen  places  the  density  of  the  crude  oil  between  -928  and  | 
i30,  with  that  of  the  refined  between  ■9'22  and   926.     Dietrich  {Bingfer's  Poly.  Jour., 
S85,  1*27)  places  the  density  of  the  pui-e  oil  at  23"  between 'giT  and  'Dai.     These 
tunben  hare  evidently  been  obtained  from  samples  richer  in  palmitin  than  were  those 


B  the  three  samples 


cj  oil  the  specific  gravity  at  20°  varies  between  '9181  J 


38  THE  ANALYST. 


and  '9199,  the  refractive  indices  between  1*4735  and  1*4748,  and  the  quotient  -r=-- 

between  *5150  and  *5161.     These  numbers  are  similar  to  those  for  cotton-seed  oil. 

In  mustard  oil  the  density  is  lower  ;  at  20^  the  three  samples  vary  between  *9116 
and  '9127,  their  refractive  indices  between  1*4740  and  1*4746,  and  the  refractive 
energies  between  *5198  and  *5201.  These  figures  are  higher  than  found  for  other  oils, 
and  may  have  a  practical  value.  In  castor  oil  we  have  a  high  gravity  and  low  refractive 
energy. 

The  specific  gravities  found  for  lard  oil  and  peanut  oil  do  not  differ  materiaUy  from 
those  usually  given,  and  there  seems  to  be  nothing  unusual  about  the  refraction. 

In  many  cases  determinations  of  refractive  index  have  a  practical  use  in  the  identifi- 
cation of  organic  liquids,  and  also  in  quantitative  valuation. 

Alex.  Mliller  has  recently  proposed  the  uso  of  the  Abb6  refractometer  in  tbe 
examination  of  butter,  and  Skalweit  {Rept.  Anal.  Chem,  1886,  pp.  181  and  235)  has 
carried  out  a  number  of  tests  to  show  the  value  of  the  method.  It  appears  from  Ids 
tests  that  butter  oUine  (separated  after  melting  by  partial  cooling  and  pressure)  has  t 
lower  refractive  index  than  any  oil  in  the  above  table,  and  also  lower  than  that  of  the 
various  solid  products,  as  butterine  and  oleomargarine. 

Skalweit's  observations  have  undoubtedly  a  practical  value,  but  his  method 
necessitates  the  use  of  the  Abb6  refractometer.  I  have  found  that  results  almost  as 
sharp  can  be  obtained  by  using  solutions  of  the  fats  made  with  definite  mixtures  of 
alcohol  and  chloroform,  and  determining  the  minimum  deviation  in  the  usual  manner 
with  the  Meyerstein  or  similar  instrument.  The  above  experiments  show  that  a  d6te^ 
mination  of  the  refractive  power,  coupled  with  that  of  the  specific  gravity,  may  prove  of 
value  in  the  identification  of  other  fatty  oils. 

ON   THE  BEHAVIOUR   OF   PHENOL-PHTHALEIN   WITH  AMMONIA. 

By  J.  H.  Long.* 
The  peculiar  action  of  ammonia  on  phenol-phthalein  was  first  pointed  out  by  Beckuris, 
I  believe,  in  a  paper  in  the  PJiarmaceiUiache  Central halle.  Soon  after  the  experiments 
of  Luckt  were  published,  showing  the  great  value  of  this  substance  as  an  indicator,  it 
came  into  general  use  in  Germany,  and  was  even  incorporated  among  the  tests  of  a  new 
edition  of  the  German  Pharmacopoeia  then  published.  Schlickum,  in  his  ''  Commentary 
on  the  (xerman  Pharmacopceia,"  2nd  ed.,  states  in  one  place  that  the  behaviour  of 
litmus  and  phenol-phthalein  in  the  titration  of  acids  with  ammonia  water  is  the  same, 
while  in  another  place  he  remarks  that  the  presence  of  ammonium  salts  interferes  some- 
what with  the  delicacy  of  the  titration  when  phenol-phthalein  is  the  indicator.  Beckurt.'< 
shows  the  error  into  which  a  number  of  writers  had  fallen  in  this  regard,  by  giving  ft 
series  of  tests  carried  out  with  different  indicators.  In  the  following  year,  Fluckigerl 
published  experiments  on  the  sensitiveness  of  phenol-phthalein,  leading  to  the  conclusiou 
that  it  could  not  be  employed  with  ammoniacal  solutions.  In  the  excellent  papers  by 
Thomson,§  a  similar  conclusion  is  reached. 

In  the  Pharmacist  I  published  the  results  of  a  long  series  of  experiments  on  the 
action  of  phenol-phthalein,  and  among  other  points,  I  touched  on  the  want  of  delica(7 
with  ammonia.  In  that  paper  I  ofiered  an  explanation  of  this  behaviour,  sug- 
gested in  part  by  a  remark  of  Baeyer*  on  the  formation  of  phenol -di-imido-phthaleiD, 

•  American  Chemical  Jotimal, 
t  Ztschr.  anal.  Chem.  1877,  332. 

+  Ber.  d.  chem.  Gessell.  17, 592.  Ref. 
^  Chem.  News,  47,  125,  135  and  184. 

♦  Ber.  d.  chem.  Gessell.  11, 1297, 


id  pat-tally  oonfirmed  this  explanation  hy  a  numbor  of  ezperimeiits.  Since  then  I 
ire  agiun  teken  up  the  subject,  repeating  the  old  experiments  and  adding  new  ones, 
hichi  think  afford  a  full  confirmation  of  lay  former  suggeation.  It  is  this  later  work 
hloh  I  wiah  to  present  here  in  detail. 

When  a  few  drops  of  an  alcoholic  solution  of  phenol-phthaleiii  are  added  to  a  strong 
ilution  of  soda,  the  deep  red  colour  which  forms  at  firat,  vanishes  in  a  short  time — 
ithia  a  minute,  if  the  soda  is  authciently  strong.  The  colour  can  be  restored  by  partial 
mtiKlisation  with  acids.  When  the  indicator  is  added  to  strong  ammonia  solution 
!fi  per  cent ),  a  red  colour  ia  produced  which  ta  more  permanent,  fading  completely  only 
Iter  hours  or  days. 

In  this  case,  that  ie,  after  the  complete  disappearance  of  the  colour,  addition  of  add 
reduces  no  change.  If  the  acid  is  added  before  the  colour  is  fully  discharged  it  becomes 
luob  brighter. 

When  phenol-pbtbalein  is  added  to  a  very  weak  soda  solution,  the  red  colour  pro- 
ooed  seems  to  be  indefinitely  permanent ;  but  with  weak  ammonia  it  Tanishes  sooner  or 
iter,  the  interval  between  tbe  mixing  of  the  solutions  and  the  disippeannce  of  colour 
tpending  on  several  factors,  as  dilution,  temperature,  and  strength  of  indicator. 

There  are,  therefore,  important  differences  between  the  action  of  soda  and  that 
f  ammonia  on  phenol -phthalein.  If  to  a  deliniteamountof  a  standard  solution  of  hydro- 
iloric  acid  containing  a  few  drops  of  the  indicator,  standani  ammonia  solution  be  added, 
iinelhing  more  than  the  theoretical  amount  of  the  latter  must  be  used  to  give  the 
irm&nent  red  colour.  However,  by  increasing  the  amount  of  indicator  added,  or  by 
nling  the  solutions,  the  colour  can  be  obtained  by  nearly  or  quite  the  equivalent 
umber  of  c.c.  of  &mmonia. 

A  similar  result  is  obtained  by  adding  soda  solution  to  a  solution  containing,  along 
ilh  free  mineral  add,  some  salt  of  ammonium  and  the  indicator.  The  effect  of  tem- 
snture  was  shown  by  the  following  experiments.  I  prepared  half  normal  solutions  of 
rdrocblorii.'  add  and  sodium  hydroxide  and  a  solution  of  ammonium  chloride  containing 
]0  grms.  in  one  litre.  I  took  now  '^.'i  c.c.  of  the  acid,  10  c.c  of  the  ammonium 
iloride,  65  c.c.  of  water,  and  a  few  drops  of  the  indicator.  To  the  mixture,  slightly 
n  than  25  c.c.  of  the  sodium  hydroxide  was  added,  the  whole  waa  oooled  to  the  desired 

Iture,  and  then  more  sodium  hydroxide  was  run  in  to  colouration.  The  results 
I  at  various  temperatures  are  given  in  this  table  : — - 
a  final  reaction  was  in  no  case  as  sharp  as  in  a  titration  between  the  alkali  and 
ijd  klone,  but  the  results  are  dose  approximations.  Something  similar  is  shown  in  the 
lUowmg  experiments,  which  disclose  likonise  the  effects  of  excess  of  ammonium 
iloRde.  Here  I  employed  normal  solutions  of  hydrochloric  acid,  sodium  hydroxide, 
id  anUDOIiium  chloride,  and  for  each  experiment  took  25  c.c,  of  acid,  a  definite  quan- 
ty  of  ammonium  chloride,  and  added  enough  water  to  make  100  c.c.  In  each  cose 
AS.  of  a  one-t«Dth  per  cent,  solution  of  phenol- pbthalein  was  added,  and  then  caustic 
ida  from  a  burette  to  colouration. 

The  solution  in  the  beaker  was  kept  at  a  temperature  of  0"  C,  and  that  in  the 
nntto  U  near  this  as  po^^ible.  Tbe  experiments  were  repeated  for  each  mixture  three 
ilBM.  and  gars  cloeely  agreeing  results,  the  end  reactions  being  quite  satisfactory  and 
DATp.     Id  tbe  following  table  the  mean  of  the  results  from  the  three  tests  is  given  :^ 


T«tDpeiature. 


13-5 


Temperature. 
49-5 
6-2 '0 
69-1 


300 


28-1 


I 
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HCl. 

NH.Cl. 

H,0. 

NaOH  rcq'd. 

No. 

C.C, 

C.C. 

C.C. 

C.C 

1 

25 

5 

70 

25 

2 

25 

10 

65 

25  08 

3 

25 

15 

60 

25-20 

4 

25 

25 

50 

25-28 

5 

25 

30 

45 

25-37 

6 

25 

50 

25 

25-68 

HCl. 

No. 

C.C. 

1 

25 

2 

25 

3 

25 

4 

25 

5 

25 

HjO. 

NaOH  req'd. 

C.C. 

OC. 

70 

25-22 

65 

25-38 

60 

25-61 

55 

25-82 

50 

25-98 

These  experiments  show  clearly  that  with  the  temperature  sufficiently  low,  the  dii- 
turhing  action  of  small  amounts  of  ammonium  salts  ia  very  slight.  They  show  ako  al 
what  rate  the  disturhance  increases  with  increasing  amounts  of  ammonium  chloride. 

At  a  temperature  of  20^  C.  I  obtained  the  following  results,  working  with  theaune 

solutions : — 

NH^Cl. 

C.C. 

5 

10 
15 
20 
25 

We  find  here  differences  in  the  amount  of  alkali  required,  varying  between  *2  cjc 
for  the  weakest  solution  to  1  c.c.  for  that  containing  25  c.c.  of  ammonium  chloride, 
which  amounts  to  an  error  of  4  per  cent.  In  all  these  cases  the  error  is  so  large  tint  it 
could  not  be  neglected  in  any  kind  of  practical  work.  However,  by  employing  a  lugv 
amount  of  indicator,  the  error  can  be  almost  entirely  corrected,  as  shown  by  the  follow^ 
tests: — 

I  used  here  25  c.c.  of  the  acid  and  5  c.c.  of  the  ammonium  chloride  solution  at  a 
temperature  of  20^  C. 

1.  With  2  C.C.  of  indicator  required  2512  c.c.  NaOH. 

2.  With  4  C.C.  of  indicator  required  25-02  c.c.  NaOH, 

3.  With  6  c.c.  of  indicator  required  2500  c.c.  NaOH. 

By  using  larger  amounts  of  the  indicator,  the  final  reaction  is  obtained  with  sattf- 
factory  sharpness.  (7'o  he  continued.) 


REVIEWS. 
Watt's  Manual  of  Chemistry  Theoretical  and  Practical  (based  on  Fownes*  Manual). 

Vol.  I.  Physical   and  Inorganic   Chemistry,  Second   Edition,  by  William  A. 

TiLDEN,  D.Sc.,  F.R.S.  London  :  J.  and  A.  Churchill. 
In  this  edition  we  welcome  the  appearance  of  what  is  really  the  fourteenth  edition  of 
our  old  friend  '<  Fownes,"  from  the  pages  of  which  most  of  our  living  chemists  have 
received  their  primary  instruction.  The  new  Editor  has  done  his  part  in  a  very  csurefol 
manner  and  has  succeeded  in  bringing  the  work  up  to  date  without  any  undue  increifle 
in  size.  Another  feature  for  which  he  is  responsible  is  the  doing  away  with  the  separate 
introductory  physical  part  and  the  scattering  of  the  same  through  the  text.  In  tbiB 
way,  when  it  is  necessary  to  refer  to  any  physical  point  in  connection  with  the  chemical 
subject  in  hand,  the  matter  in  question  is  then  and  there  fully  explained.  Of  courae  no 
chemical  book  is  quite  free  from  printers'  errors,  and  when  they  cocur  in  this  edition 
chey  are  sufficiently  glaring,  as  for  example,  when  we  are  told  upon  page  9  that  *^  3HC1 
or  (HCl )3  denotes  2  molecules  of  hydrogen  chloride."  Taking,  however,  the  book  as  a 
whole,  there  is  really  no  other  work  extant  that  occupies  so  useful  a  middle  place 
between  the  cram  book  and  the  great  works  of  reference  as  does  this  work,  of  which  it 
might  be  said  that  authors  come  and  go  but  '*  Fownes  "  goes  on  for  ever. 
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PB0CEED1NG3  OF  THE  800IETY  OF  PDBUO  ANALYSTS. 

locdiiwry  meeting  of  the  Society  wan  held  at  Burlington  Houm,  or   the  12th  ult., 
■ident,  Sir.  Adnmfi,  in  the  chair, 

■The  minutes  of  ihu  previous  meeting  were  read  and  confirmed. 

iThe  (olloning  gentlemen  were  proposed  for  election  &s  members  :  Roliert  Hellon, 

J).,  Public  Analyst  tor  (Jumbertaad,  and  J.  B.  Hanisoii,  of  Britii>h  Guiana. 

I  The  following  papers  were  read  \— 
•■  On  the  Oomposilioii  of   Milk  and  Milk  Products,"— By  Dr.  P.  Vibtb, 
"  On  tie  Detection  of  Methylitted  Sweet  Spirits  of  Nitre." — By  Dr.  MtTEB. 
"On   the  Detection  o£  Cotton  Seed  Oil  in   Lard." — By  Dr.  Mutke  and  L.  Db 

I  "On  the  Sulubility  of  Pbosphato  of  Alumin; 
neZtTBiCtioD  of  Alumina  from  Flour,  Bread,  ( 
'  A  |)aper  by  Dr.  Muter  "On  the  AnulyBid  of  Disinlectitig  Powdern  Containing  Com- 

'  I  Carbolic  and  riiilphuroua  Acid,"  was  deferred  till  next  meeting. 
I  The  aest  meeting  will  be  held  nt  Burlington  Hou^e,  on  Wudnesc'ay,  the  l~3th  iiu 
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THE  ANALYSIS  OF  MEDICINES  DISPENSED  FROM  PHYSICIANS' 
PRESCRIPTIONS:  A  RAPID  METHOD  OF  ESTIMATING  QUININE  IN 
MEDICINE. 

By  Dr.  Seaton  and  Mr.  H.  Droop  Richmond. 
(Read  at  t/ie  Meeting ^  January ^   1890.) 
The  analysis  of  medicines  dispensed  from  physicians'  prescriptions  is  a  part  of  the  work 
of  a  public  analyst  which  has  not,  as  yet,  received  the  amount  of  attention  it  deserves. 
This  seeming  neglect  is  due  to  several  causes,  the  chief  of  which  seems  to  be  the  difficulty 
in  obtaining  the  effective  combination  of  the  several  persons  whose  combined  action  is 
required.    To  procure  a  sample  of  medicine  which  may  be  submitted  to  the  public  analyst 
under  the  Food  and  Drugs  Adulteration  Act,  it  is  necessary,  first  of  all,  that  the 
inspector  appointed  under  the  Act  should  in  this  particular,  be  under  the  immediate 
guidance  of  the  Medical  Officer  of  Health;    then  a  physician's  prescription  (clearly 
written)  must  be  obtained,  which  is  suitable  for  analysis ;  and  thirdly,  the  sample  when 
obtained  under  the  provisions  of  the  Act,  must  be  submitted  to  the  Public  Analyst,  who 
very  frequently  has  no  immediate  communication  either  with  the  authority  whom  he 
serves  or  its  officers.     In  writing  a  prescription  for  the  purpose  of  obtaining  a  sample  of 
medicine  for  analysis,  regard  must  be  had  not  only  to  the  suitability  of  the  drug — simple 
or  combined,  from  the  analytical  point  of  view — but  to  its  exhibition  in  forms  or  dosefl 
usually  prescribed  by  English  practitioners  in  medicines.      For  example,  if  an  inspector 
were  to  present  a  prescription  for  a  quinine  mixture  containing  more  than  2  to  5  grains 
in  a  dose,  the  attention  of  the  dispenser  would  immediately  be  directed  to  the  unusoal 
character  of  the  prescription,  and  consequently  more  than  usual  care  would  be  taken  in 
the  dispensing  of  the  medicine.     In  taking  the  sample  under  the  Act  the  inspector  has 
to  divide  the  medicine  into  three  parts,  and  consequently  the  amount  of  the  drug  present 
in  the  third  part  submitted  to  the  Public  Analyst  is  frequently  very  small. 
A  not  uncommon  prescription  for  a  quinine  mixture  is  as  follows : — 

Quinici?  sulphatis,  gr.  xii. 
Acid  :  sulph  :  dil.  i^^  xx. 
Aqua3  destillata},  f^  viii. 

Here  the  amount  of  the  drug  present  in  a  third  part  of  the  medicine  is  only  4  grains  of 
the  sulphate  (the  alkaloid  being,  of  course,  still  less),  so  that  the  operation  of  analysis 
must  be  very  delicate  if  errors  in  dispensing  of  such  amounts  as  10  per  cent,  or  20  per 
cent,  are  to  be  estimated.  Our  late  President,  Mr.  Allen,  was  the  first  to  take  up  this 
subject.  His  action  must  have  produced  a  good  efiect,  not  only  in  the  neighbour, 
hood  of  Sheffield,  but  throughout  a  far  wider  sphere.  In  discussing  some  of  the 
results  of  Mr.  Allen's  work.  Dr.  Duprc  remarked  that  his  own  experience  showed  that  a 
considerable  amount  of  adulteration  was  practised  in  relation  to  drugs  and  medicines^ 
that  is  to  say,  if  the  leaving  out  of  an  appreciable  proportion  of  the  active  agent  is  to  be 
considered  adulteration.  Most  certainly  it  is,  and  we  would  further  say  that  the  oMii^ 
of  an  appreciable  proportion  of  the  active  agent  would,  we  believe,  be  considered  an 
adulteration.  A  short  time  since  we  had  occasion  to  analyse  three  samples  of  medicines 
containing  bromide  of  potassium  as  the  active  agent.  In  one  sample  we  found  that  the 
amount  present  exceeded  the  amount  prescribed  by  25  per  cent.,  and  we  have  no  doubt 
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it  if  thie  cape  coiiM  have  been  the  subject  of  tiia|[ieterkl  proceedings  a  conviction 
uM  bave  been  obtained. 

But  to  return  to  Mr.  Allen'd  invastigationa.  We  find  on  the  19th  page  of  Tub 
ALYST,  Vol.  I,  a  paper  on  the  determlnalion  of  quiaioe  by  the  ammonia  and  etber 
axm,  which  is  geuerAlly  pursued,  but  which  is  r.  lengthy  and  diUicult  process  even 
en  carried  out  by  the  modification  Euggested  by  Mr.  Wynter  Blyth.  It  also  necessi- 
ee  the  use  of  an  expensive  resgent,  viz.,  ether.  These  objections  to  the  general 
iption  of  the  ammonia  and  ether  process  have  led  ut  to  the  auggestion  of  the  foIJoniDg 
thod,  which  we  have  found  to  ba  perfectly  reliable  within  certain  limits,  and  which 
I  the  advantage  of  beiug  rapid  and  inexpensive.  We  do  not  recommend  it  in  eubsti* 
ion  of  the  smmoDia  and  etber  process,  as  the  Qnal  method  of  determining  the 
iportiOD  of  quinine  in  medicine,  but  as  a  preliminary  process  which  will  enable  the 
ilyst  to  decide  whether  an  error  in  dispensing  has  been  committed,  sufficient  in  extent 
bring  the  case  within  the  ECDpe  of  the  Adulteration  Act.  We  have  found  that 
inine  bUulphate  is  neutral  to  methyl  orange,  while  the  base  itself  has  no  action  on 
eool  phthalein  ;  and  we  Irnve,  bearing  these  facts  in  mind,  adapted  to  the  determina- 
n  of  quinine  the  method  of  alkalimetry.     We  prefer  to  operate  as  follows  :  — 

To  25  c.c.  of  medicine  add  '2  drops  of  methyl  orange  ('23  grm.  in  one  litre  of  water), 
d  2  drops  of  phenol  phthalein  (-.j  grm.  in  one  litre  of  51  per  cent,  alcohol).  titrat«  with  ^ 
iijrta  Bilution  until  the  free  acid  is  all  neutralised,  which  la  shoivn  by  the  rnd  colour 
it  dunging  to  a  brown.  Note  the  number  of  c  c.  used.  Continue  titration  until  the 
nit  eolour  of  the  phenol  phthalein  appears,  L'are  must  ha  taken  not  to  overstep 
IM  last  point,  as  the  colour  does  not  develops  quite  immediately.  The  diflerence 
Iween  the  two  titrations,  multiphed  by  the  factor  '02 1^,  gives  the  weight  of  the 
liDiDe  sulphate  (i,e,  the  '-molecule  of  water  hydrate)  in  grms.  in  the  '25  c.c.  The 
imber  of  c.c.  in  the  medicine  prescribed  ia  known,  and  the  calculation  becomes  a 
nple  proportion  sum. 

The  method  is,  of  caurse,  not  applicable  in  the  presonca  of  salts,  of  which  the  base 
precipitated  hy  Baryta. 

The  following  \a  the  result  of  the  estimation  of  quinine  in  the  same  medicines  by 
e  Yolametric  and  gravimetric  processes  respectively.  Four  sampler  of  medicine  were 
tai&ed  in  the  usual  w^y,  and  it  will  be  seen  that  the  results  of  the  two  methods 
Wly  correspond  : — 

Volumtlric.  Oravintttric. 

1,  ..  ..  Sl'2 


I 


Bw« 


.1, 


2n-4 

10  5 


23-2 
3-1 


20-0 
'e  have  further  tested  the  procrsa  in  the  following  way  :  SolutionB  of  quinine, 
tely  prepared,  were  obtained  by  one  of  us  from  Messrs.  Bell  and  Co.     Solution  A 
:.<'il    i'J  grains  by  weight  of  Howard's  quinine  sulphate;  solution  B,  20  grain 
.'11  C,*1.S  grains;  and  solution  D,  1 J  grains.     Four  samples  of  each  solution  we 
and  they  were  submitted  to  the  other  for  estimation  by  our  process, 
prooess  gave  the  following  results : — 

-        -  ,2.1 


*  ('2  P-)  found  respectively 
.  ^20  gr.) 

(16  gr.) 


lfl-7 
17' 


IT'I". 


19-!) 
17  .1 


19'7 

17-8 
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ON  THE  COMPOSITION  OF  MILK  AND  MILK  PRODUCTS. 

By  Dr.  P.  Vieth. 
{R^ad  at  Meeting ^  Fibruary,  1890.) 
The  kind  reception  which  you  have  accorded  to  former  communications  of  a  eimil&r 
kind  (see  The  Analyst,  VII.  p.  53  ;  VIII.  p.  33 ;  IX.  p.  56 ;  X.  p.  67 ;  XL  p.  66; 
XII.  p.  39 ;  XIII.  p.  46 ;  and  XIV.  p.  69)  encourages  me  to  lay  before  you  to-night 
what  perhaps  might  be  beet  described  as  ''  a  report  on  the  work  done  in  the  laboratorj, 
which  is  under  my  charge,  during  the  year  1889." 

The  fact  that  the  work  is  carried  on  from  year  to  year  under  similar  conditions, 
and  with  the  same  objects  in  view,  makes  it  impossible  to  avoid  in  these  annual  reports 
a  certain  uniformity  of  outside  appearance  and  repetitions  with  regard  to  their  contents. 
When  first  brought  before  the  Society,  these  reports  were  considered  not  without  value, 
and  I  contend  that  their  continuation  cannot  deduct  from  their  value,  although  it  nuty 
make  them  less  attractive. 

The  total  number  of  samples  submitted  to  analytical  examination  during  the  past 
year  is  22,728,  viz. : — 

20,674  samples  of  milk. 


1,123 
609 
29 
231 
12 
42 
8 


» 


cream, 

skim  milk, 

buttermilk, 

butter  and  butter-fat, 

milk  preparations  for  infants  and  invalid?, 

water, 

sundry  articles 
Of  the  milk  samples,  12,617  were  taken  from  the  railway  chums  on  their  arrival 
in  the  dairy,  1,757  from  the  milk  before  being  sent  out,  2,623  by  the  inspectors 
employed  by  the  business,  from  the  man  while  distributing  the  milk,  and  324  from  the 
small  quantities  of  milk  brought  back  from  the  rounds.  The  following  table  contains 
the  monthly  averages  of  the  results  referring  to  these  samples  : — 

AVERAGE    COMPOSITION    OP    MILK. 


» 


>> 


?> 


j> 


>> 


>> 


Samples  taken. 

1889. 

On  amval. 

Before 
sent  oat. 

During 
delivery. 

Tot  Sol. 

From 
retarns. 

Spec.  Grvty. 
1-0320 

Tot.  Sol. 
12-79 

Fat. 

Sol.  n.  fat. 

Tot.  Sol. 

Tot.  Sol. 

January 

3-73 

9-06 

^ 

12-8 

February 

1-0321 

12-76 

3-70 

9-06 

12-7 

March 

10319 

12-73 

3-70 

9  03 

12-6 

12-6 

— 

April 

1-0319 

12-68 

3-6G 

9-02 

12-6 

12-6 

May 

1-0322 

12-67 

3-60 

9-07 

12-6 

12-6 

June 

10322 

12-55 

3-49 

9-06 

12-5 

12-6 

July 

1-0319 

12-65 

3-65 

9-00 

12-5 

12-6 

August 

10320 

12  77 

3-72 

9-05 

12-7 

12-7  • 

12-7 

September 

10321 

12-91 

3-80 

911 

12-8 

12-9 

12-8 

October 

1  03-^3 

13-21 

4-03 

9-18 

131 

13-2 

13-3 

November 

1-0321 

13-19 

4-04 

9-15 

13-1 

13-1 

13-3 

December 

1  0322 

13-02 
12-83 

3-88 

9-14 

12-9 

13-0 

13-0 

Yearly  average 

1-0321 

3-75 

9-08 

12-8 

— 

.  ^  _  . 


m  It  wiU  be 
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It  will  be  seen  from  this  table  that  the  richest  milk  was,  as  usual,  received  during 
the  latter  part  of  the  year,  while  the  lowest  percentages  of  total  solids  and  fat  were 
observed  in  the  month  of  June.  I  attribute  the  eomewhat  exceptional  quality  of  the 
milk  received  in  June — the  lowest  monthly  average  observed  since  the  list  five  years — 
to  the  extraordinary  atmospheric  conditions,  to  wit,  the  long  spell  of  warm  and  dry 
wefttber  which  reigned  in  May  and  June.  The  agreement  between  the  several  sets  of 
Mmplee  is  satisfactory,  considering  that  not  much  time  ia  alloved  for  mixing  the  milk 
and  drawing  the  samples. 

There  were  further  analysed,  1,814  samples  of  milk,  yielded   by  individual  cows. 

An  investigation  regarding  the  composition  of  milk  of  individual  cows  was  commenced 

*i  April,  1887,  and  up  to  the  end  of  lost  year  about  5,000  samples  of  such  milk  have 

s  Bobmitt^  to  analysis.     It  is  my  intention  to  bring  the  results  of  this  investigation 

r  your  notice  as  soon  as  I  shall   find  the   time  to  work  the  vast  material  into  a 

table  shape. 

Cream  samples  were  taken  before  the  cream  was  sent  out,  and  also  while  it  was 

jGvered  to  the  customers ;  412  samplee  of  the  former  and  303  samples  of  the  latter 

1  having  been  analysed  with  the  following  results  : — 

!    PERCENTAflB    OF    FAT    IN    CREAM. 


Jannary 
February 

April 

Mny 

June 

July 

Aagttst 

September 

October 

November 

December 


iiamples  taken. 


49-4 
49-5 
48-2 
46-6 
46-6 
45-6 
47'9 
48';! 
4f'>-S 


47-0 

47-4 
47'6 
48-0 
49-9 


Yearly  Rverage 


I  have  mentioned  on  former  occasions  that  an  absolute  agreement  between  the 
two  sets  of  samples  of  cream  cannot  be  expected  for  two  reasons ;  firstly,  because  samples 
takao  before  distribution  refer  to  morning  and  afternoon  delivery,  while  samples  taken 
during  distribution  refer  to  aft«moon  delivery  only,  the  cream  being  left  in  sealed 
eans  in  the  morning  ;  and  secondly,  because  there  is  some  difiiculty  of  getting  fair 
average  samples  from  large  bulks  of  cream.  Keeping  this  in  mtnd,  I  believe  the  agree- 
Bwnt  between  the  two  series  of  analysis  is  all  that  oan  be  expected. 
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The  composition  of  fifty-one  samples  of  clotted  cream  was  as  follows  :  — 

Total  solids    . .          . .  5499  to  6905  average  6331  per  cen\ 

Fat 47-72  „  62-83        „  5669     „      „ 

Solids  not  fat . .          ..  537  „  8-47        „  662     „      „ 

Ash     . .         . .          . .  '44  „  -65        „  '53     „      „ 

I  wish,  in  this  place,  to  draw  once  more  attention  to  a  fact  which  I  have  mentioned 
on  several  previous  occasions,  viz.,  to  the  close  relationship  existing  in  normal  milks  and 
creams  between  the  total  amount  of  non-fatty  solids  and  the  amount  of  mineral  matter, 
or  ash,  contained  therein.  I  have  invariably  found  the  ash  to  amount  to,  as  near  as 
possible,  8  per  cent,  of  the  non-fatty  solids,  and  look  at  this  fact  not  only  as  a  very 
useful  check  on  the  analysis,  but  also  as  a  proof  of  the  normal  quality  of  a  milk. 

The  104  samples  of  butter  analysed  were  of  different  origin  ;  they  may  be  clasBed 
as  English,  French,  Danish  and  Swedish,  and  German.  Their  composition  was  a 
follows :  — 

BUTTER    CHURNED   IN   LONDON,   FRESH   AND  SALT. 

Fat 85-62  to  90-49  average  87  13  percent. 


Water 

8-03   „    13-48 

t9 

11-55 

jf 

19 

Solids  not  fat 

•63   „     283 

» 

1-32 

}» 

99 

Chlorides,  as  NaCl     . . 

-38   „     2-44 

|> 

•96 

91 

99 

Volatile  acids,  Wollny 

25-8     „   29-2 

)} 

26-9 

CO. 

FRENCH   BUTTER,   FRESH. 

■T  at      . .          • .          .  * 

83-74  to  85-62 

average 

84  78 

per 

cent. 

Water 

13-22   „    14-44 

» 

13-80 

}i 

99 

Solids  not  fat 

1-00   „     2  00 

>9 

1'42 

99 

99 

Chlorides,  as  NaCl    . . 

.05   „       -17 

Ji 

-08 

99 

99 

Volatile  acids,  Wollny 

26-7     „   30  5 

»> 

28-9 

CO. 

^  alk 

DANISH   AND   SWEDISH    BU'lTER,   SALT. 

Fdt 

78-91  to  85-64 

average 

82-84 

per 

cent. 

Water 

11-86    „    16-96 

tt 

13-75 

91 

19 

Solids  not  fat 

221    „     4-70 

II 

3  41 

9» 

99 

Chlorides,  as  NaCl    . . 

1-06    „     300 

p 

2-07 

99 

99 

Volatile  acids,  Wollny 

27-2     „   29.8 

>> 

28-3 

c.c. 

:« "Ik. 

KIEL    BUITKR,   SALT. 

Fat 

82  00  to  89  45 

average 

86-04 

per 

cent. 

Water 

8-39   „    1523 

19 

11-56 

99 

99 

Solids  not  fat 

1-70   „     2-89 

)9 

2-40 

99 

|9 

Chlorides,  as  NaCl    , . 

•84   „     1-81 

19 

1-29 

99 

99 

Volatile  acids,  Wollny 

21-1      „   29-8 

it 

265 

C.c. 

-r^  alk. 

Ill 

The  volatile  acids  were  also  determined  in  127  samples  of  butter-fat  prepared  froi 
small  quantities  of  either  milk  or  cream  in  the  laboratory.    The  majority  of  the  results 
these  determinations  were  embodied  in  a  paper  which  I  had  the  honour  of  submitting 
the  Society  at  the  meeting  in  June. 

Some  pure  butter-fat  which  had  been  exposed  to  the  action  of  air  and  h'ght  f'^^ 
one  year  and  nine  months,  had  become  quite  white.  It  had  been  analysed  when  fre9^ 
and  was  re-analysed  in  its  bleached  condition.     The  following  are  the  results : — 

Fresh.  Bleached. 


Insoluble  adds,  Hehner  87-72  per  cent. 


n 


Volatile  acids,  Heicherb  15  0  c.c.  --  alk. 


Insoluble  acids,  Hehner  83-82  per  cent. 
Volatile  acids,  Wollny  31-7  c.c.  ^  alk. 
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It  ftppears,  then,  that  the  JQBoluble  fatt;  acida  decreased  at  the  ratio  of  100  to  95  5, 
while  the  volatile  fatty  acids  (Reicliert's  figure  doubled)  increased  at  the  ratio  of  94-6  to 
100.  The  aoap  and  abo  the  insoluble  acids  were,  in  the  case  of  the  bleached  sample,  of 
dftrk,  red-bronrn  colour. 

I  believe  1  am  right  ia  saying  that  I  have  almost  every  year  met  with  at  least  one 
now  milk    preservative,    or  ratiier,  with  a    milk  preservative  under  a  new  name,  for 
they  ail  have  that  in  common,  that  they  contain  as  active  principle  boracic  acid  in  some 
form   or  other.     "Dr.  Beealy'g  Antiseptic  Milk  Preservative,"  which  came  under  ngT'' 
notice  Ust  year,  proved  to  be  no  exception  to  the  rule.  ^H 

Diat.'L-ssioN.  ^^ 

Dr.  Muter  said  it  aeemed  to  him  that  they  all  ought  to  be  grateful  to  Dr.  Vibth 
(or  giving  ihem  those  figures,  because  it  was  the  sort  of  work  which  enables  them  to 
lix  accurate  limits  for  things.  Curious  points  often  came  out,  such  as  that  about  the 
reUtion  between  solids  not  fat  and  ash,  a  striking  matter  which  could  only  be  discovered 
by  a  very  large  number  of  anaSyaes  being  made  by  one  person. 

Mr,  Alle.n  asked  if  Dr.  Vieth  could  guarantee  the  genuine  nature  of  the  exceptional 
butters  to  which  he  referred  in  his  paper. 

Da.  Vieth,  in  reply,  said  he  could  nob  guarantee  the  purity  of  the  Kiel  butters  not 
having  seen  them  made  himself,  but  he  had  not  the  slighteHt  doubt  they  were  perfectly 
g«nijine.     The  butters  came  over  In  caeka. 

lift.  Hsu.VGit  asked  Dr.  Vieth  whether  it  was  not  a  fact  that  the  butter  prices  had 
risen  at  the  same  time  that  the  volatile  acids  in  Dr.  ^'ieth's  samples  had  declined.  He 
thought  that  unless  the  origin  of  exceptional  samples  was  thoroughly  authenticated 
tbey  should  not  too  readily  give  evidence  to  alleged  exceptions,  lie  had  noticed  that 
-ooQ  &ft«r  the  reading  of  Hr.  Allen's  paper  on  the  exceptional  Danish  butters,  a  great 
.mportion  of  all  butter  samples  analysed  by  him  had  disclosed  volatile  fatty  acids. 
I  ije  foreign  shippers  of  butter  knew  well  how  to  take  advantage  of  these  exceptional 
-  Linples.  Mr.  llehner  related  several  cases  from  bis  own  experience,  which  showed 
'  '\-\t  these  shippers  were  now  mixing  from  l'.>  to  15  per  cent,  of  margarine  with  butter, 
the  confident  belief  that  they  could  not  be  detected. 

Ma.  EsTcouBT,  whilst  thanking  Dr.  ^'ieth  for  his  valuable  paper,  said  he  agi-eed 
u  ith  Mr.  Hehner  in  his  remarks  as  to  the  Kiel  samples.  Mr.  Allen  had  said  that  these 
results  were  not  discuFsable.  They  certainly  did  not  compare  with  the  Dani'sh  and 
Swedish,  which  averaged  2B  per  cent.,  but  he  was  going  to  mention  a  casein  which  Mr. 
Allen  was  himself  concerned  at  a  time  when  mixtures  were  not  supposed  to  exist.  Mr. 
Allen  had  the  ofiioial  sample,  and  he  the  sample  of  the  vendor. 

He  agreed  with  Mr.  Allen  in  pronouncing  it  to  be  a  mixture. 
Hi^  clients  then  came  to  him  and  disclosed  the  name  of  the  Irish  firm  who  sold  it 
^  -y^,  and  it  was  found  that  the  Irish  firm  had  really  been  manufacturing  this  marga- 
.  ■,•>  by  adding  foreign  fat  to  last  yeat's  well-washed  butter. 

lie  saw  the  certificate  of  Dr.  Ticbbome,  of  Dublin,  stated  ti  be  of  the  same 
liter,  which  was  also  stated  to  have  passed  Somerset  House.  This  was  given  to  each 
-rrha-^er,  but  the  certificates  of  Mr.  Allen  and  himself  put  an  end  to  thismanufacture, 
.ituoat«Iy  before  Mr,  Allen  adopted  bo  low  a  standard  as  of  recent  time. 

It  was  (|uitB  certain  that  if  they  accepted  Dr,  Vieth's  figures,  35  per  cent,  foreign 
tat  might  pass,  and  they  would  descend  to  a  lower  depth  than  that. 

Mr.  Cassal  agreed  with  Mr.  Hehner,  in  thinking  that  credence  was  too  readily 
giv«a  Co  these  exceptional  cases.  The  position  of  a  public  analyst,  called  upon  to  make 
official  examinations  of  butter  coming  from  entirely  unknown  sources,  was,  however, 
very  often  a  difficult  one,  and  it  was  obvious  that  the  greatest  caution  should  be  observed 
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in  oertifying  to  small  percentagOB  of  adulteration.  It  should  be  remembered  that  the 
average  magistrate  played  a  considerable  part  in  prosecutions  under  the  Acts ;  but  more 
3flectual  steps  might,  nevertheless^  be  taken  to  check  systematic  ''  small "  adulteration. 

Db.  Yieth,  in  reply,  said  the  public  analyst  ought  to  look  at  his  office  from  two 
points  of  view.  While  trying  to  detect  adulteration  and  thus  helping  to  bring  offenders 
o  law,  he  should  also  think  it  his  duty  to  protect  innocent  people.  There  was  no  doubt 
that  abnormal  butters  did  exist ;  these  were  abnormal  samples.  Low  results  had  been 
found  in  genuine  Swedish  and  Danish  butters ;  they  had  also  been  observed  in  Italy. 
From  a  paper  of  Mr.  Allen's,  they  would  remember  that  Professor  Stein  in  Copenhagen 
was  able  to  point  with  his  finger  to  dairies  where  abnormal  butters  might  be,  and  indeed 
were  found.  He  did  not  think  that  Mr.  Hehner  would  doubt  that  genuine  butters  with 
abnormally  low  volatile  adds  did  exist. 

A   SIMPLE    METHOD   OF    DETECTING  THE   PRESENCE   OF 
METHYLATED   SWEET   SPIRIT   OF   NITRE. 

By  John  Muter,  Ph.D.,  F.R.S.E. 
Read  at  Meeting^  February ^  1890. 
I  UAVE  never  yet  met  with  a  really  simple  test  for  this  fraudulent  article  mentioned  in  any 
print.  There  is,  at  the  present  time  a  great  amount  of  it  about,  and  it  behoves  us  all 
to  be  on. the  alert  to  stop  it.  From  what  I  have  seen,  the  regularly  licensed  chemists  and 
druggists  do  not  patronise  the  makers  of  the  article  to  any  great  extent,  but  it  chiefly 
finds  its  way  to  cutting  stores  and  oilmen,  who  undersell  the  pharmacist  in  all  his 
articles  not  included  in  the  poisons  schedule.  It  can,  of  course,  be  made  of  correct 
specific  gravity  and  to  yield  the  right  amount  of  nitric  oxide  by  the  B.P.  test,  and  yet 
sold  at  a  splendid  profit.  There  ought,  certainly,  to  be  introduced  into  the  next  B.P. 
some  simple  method  whereby  the  stuff  can  be  readily  found  out  in  a  few  moments ;  and 
in  the  hope  that  this  will  be  done,  I  beg  to  submit  the  following  perfectly  simple,  yet, 
so  far  as  I  know,  entirely  reliable  test.  At  least,  among  no  end  of  samples,  I  have  never 
yet  failed  with  it.  The  test  simply  consists  in  putting  some  of  the  sample  into  a  glass, 
with  a  lump  of  solid  caustic  potash  (about  the  size  of  a  small  bean),  and  stirring  till 
nearly  dissolved.  Real  B.P.  spirit,  made  from  rectified  spirit  of  B.  P.  quality  (which  it 
ought  to  be,  or  it  is  not  a  legal  tender  as  B.P.  spirit)  will  lose  all  its  odour  of  nitrous 
ether,  and,  after  standing  for  half-an-hour,  will  nob  have  become  darker  than  the  very 
palest  tint  of  straw-colour  (not  visible  by  gas-light),  and  it  will  then  only  have  the 
odour  of  plain  rectified  spirit.  The  methylated  article,  on  the  other  hand,  will  become 
of  a  dark  colour,  varying  from  deep  yellow  to  orange  red,  and  will  give  off  the  well- 
known  odour  of  methylated  spirit  in  all  its  nakedness.  Should  any  farther  confirmation 
be  required,  then  we  may  have  recourse  to  the  old  "  Miller  "  process,  or  we  may  distill 
off  some  of  the  potashed  spirit,  and  put  10  grams,  of  it  in  the  dark  for  48  hours,  with  a 
good  excess  of  Hiibrs  solution.  The  genuine  B.P.  spirit  has  never,  in  my  hands,  ab- 
sorbed any  iodine,  while  the  methylated  article  takes  up  from  *4  to  '7  per  cent,  of  iodine, 
according  to  the  quality  of  the  spirit  employed.  Thei*e  is,  however,  no  need  to  trouble 
about  this,  because  the  simple  combined  observation  of  the  odour  and  colour  after  potash 
are  perfectly  convincing. 

NOTE  ON  THE  ANALYSIS  OF  LARD,  COTTON  OIL,  TALLOW,  Etc. 
By  John  Muter,  Ph  D.,  F.R.S.E.,  and  L.  Db  Koningh,  F.LO 

Read  at  Meeting,  Febriuiry,  1890. 
In  the  month  of  February,  1889,*  we  proposed  an  improved  method  for  the  volumetric 
estimation  of  oleic  add  in  fats  and  oils,  and  of  subsequently  applying  Hubl's  iodine 

♦  See  A>'aLysT  for  April,  1880. 
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Fption  test  to  the  acid  thus  liberated,  without  its  having  been  exposed  to  heat  or 

xay  iafluanoe  likely  to  be   prejudicial   to   the  accuracy  of  the  iodine  number  thei 
obtuned.     We  feared   that  the  calls  of  our  ordinary  business  would   make  it  a 
tedious  matter  for  us  to  examine  all  the  common  fata  and  oils,  and  to  suggest  standard) 
bued  upon  the  proceiis,  and   we  therefore  invited  our  colleagues  to  give  us  their  co- 
(ijwrttion  with  this  object.     In  tho  meantime  we  have  been  applying  it  to  the  current 
matters  that  have  turned  up,  and  especially  to  the  analysis  of  lard,  and  we  now  give  tl 
rtnnJardB  we  have  adopted  in  this  matter. 

1.  TallotB. — The  oleic  acid  isolated  from  tallow  seems  to  ub  to  be  practically  pi 
oleic  ucid.     In  many  experiments  we  have  made,  we  generally  get  from  '1  to  '2  per 
Irnm  theory.     Tallow  is  therefore,  in  our  opinioD,  the  beat  gotirce  from  which  to  pre] 
prlei^tly  pure  oleic  acid,  giving  an  iodine  number  of  00. 

'1.  I,ar<l. — -Although  it  would  be  unwarrantable  to  jump  to  the  conclusion  that  thi 
(lit  coDtains  acids  of  the  linotaic  series,  still  we  have  not  as  yet  met  with  any  sample 
u  hii'b  ^'ives  an  acid  having  as  low  an  iodine  absorbing  power  m  the  oleic  add  from  tallow; 
\'.\»T  careful  study  of  many  samples  we  proiiose  to  put  the  iodine  number  of  the  oleic 
,  ;ii  from  lard  at  93,  but  not  to  condemn  under  94. 

:!.  Cotton  Oil. — This  oil  being  often  subjected  to  a  good  deal  of  chemical  treatment 
,  i(ir«  it  is  sold,  it  would  not  be  a  matter  of  surprise  if  tho  iodine  number  of  its  oleic 
.III  abould  be  subject  to  a  good  deal  of  variation.  However,  in  all  the  samples  we  have 
,  rpt  teotod,  we  do  not  find  any  very  great  difference,  and  we  propose  to  put  the  iodine 
.'iiio  of  the  cotton  oleic  acid  at  Kl."). 

We  are  not  aware  that  any  of  our  English  colleagues  have  taken  up  the   process, 

.:  it  has  attracted  some  notice  abroad,  and  just  as  we  are  writing,  we  have  received  a 

:-■■  of  a  paper  communicated  to  the  Hungarian  Academy  of  Sciences  by  Dr.  Alex,  von 

i~.>ih,  in  which  he  gives  a  very  favourable  criticism  of  our  process,  and  proposes  to  fie 

.  i'xiine  numbers  of  the  duid  acids  of  lard  and  cotton  oil  respectively  at  01  and  I3(j. 

j.'i,  A«both  thus  gets  the  same  calculation  difHirence  between  these  two  fats  as  we  do, 

sJtliough  he  is  one  degree  higher  than  ua  in  both  (^ses,  which  may  after  all  be  only  a 

nutter  of  the  "  personal  equation  "  in  working. 

e  regards  the  application  of  the  process  it  miy  be  interesting  to  estracb  two 
wrimenta  on  known  mixtures,  so  as  to  show  both  the  mode  of  calculating  ai 
e  of  accuracy  that  may  fairly  be  expected  in  practice. 
^jijierimnU  A. — This  was  made  on  a  mixture  of  i'\   per  cent,  of  lard  and  57 
The  sample  yielded  ()4  per  cent,  of  Quid  adds,  and  these  acids  gave  an  iodi 
figure    of    UH    (lard--!i:i,    and    cotton  oil    -  135).      Therefore    (135-03)1 
13)  ::  64:  U.S.   -  'iH  cotton   oleic  acid.     As  we  may    take  common  cotton  oil  fo 
about  70  per  cent,  of  liquid  acida,  we  get  70  :   100  : :  38  :  x.  x  —  54  per  cent. 
ft  adnlberatton  in  the  sample. 

^^^Saspsrim^nl  Ji. — Made  on  a  mixture  containing  75  {>er  cent,  of  lard  and  25  of  cotton 
^^^KFodimI  58  per  cent,  of  liquid  acids  which  gave  an  iodine  number  of  103.  There- 
^^P-<13&-93):  (103-93)::  58:  x.  i-  14  per  cent,  of  cotton  oil  acids.  Then  as 
^^^100  ; :  14 :  X.  I  --  21}  per  cent,  of  adulteration. 

It  will  be  seen  that,  libe  all  such   processes  based  upon  average  standard! 


ya 

I 


I 
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accuracy  dimiDishes  aa  tbe  adulteration  gete  smaller,  and  if  the  latter  is  below  lU  p«t 
cent,  then  the  process  is  ooly  really  of  ijualitative  value.  However,  ne  agree  wilh 
von  Aeboth  in  saying  that  any  lard  the  acidj  of  which  ahow  a  greater  iodine  absorption 
than  04,  must  be  looked  upon  with  the  gravest  suspicion.  One  thing  is  certain,  naiael/, 
that  the  true  imitation  lard  which,  if  properly  mi^de,  can  defeat  the  ordinary  iodine  ten, 
will  not  escaps  detection  if  treated  by  our  method.  The  only  fat  which,  if  introducm! 
in  a  judicious  quantity,  might  upset  our  process  ia  coc;)anut  oil.  This  oil  contains  very 
little  olein,  but  still  yields  a  fair  proportion  of  acids  (chiefly  caproic)  which  also  form 
lead  salts  that  are  at  once  insoluble  in  water  and  aalnble  In  ether.  Before  our  proce» 
can  be  applied,  it  is  therefore  necessary  to  remove  these  acids,  and  although  our 
investigations  on  tbiu  subject  are  not  yet  complete,  we  bejiece  that  the  best  way  to 
accomplish  this  will  be  to  heat  the  apparent  oleic  add  (obtained  by  evaporation  of  tb( 
ether)  in  a  current  of  carbon  dioxide  at  a  temperature  of  110^  to  115°  C.  until  all  tbe 
interfering  acids  are  removed.  After  this  is  done,  the  remaining  acids  are  to  be  weigbld 
and  "  Kubled."  The  presence  of  oocsanut  fat  is  so  readily  detected  qualitatin>ly,  thai 
no  analyst  would  have  any  diiSculty  in  condemning  a  sample  osntaining  in,  so  it  it  not 
probable  that  its  use  will  be  reEort«d  to. 

We  have  placed  upon  the  table  one  of  "  Aluter's  olein  tubes  "  as  now  manufaotllTcd 
in  Germany,  and  which  are  readily  prgcurable  through  Messrs.  Baird  and  Tatlock,  <{ 
Glasgon-,  or  indeed  of  any  airoilar  house. 

DlSCOSSION. 

Mp.  Ai.iES  &aid  they  were  much  indebted  to  Dh.  Mutbu  for  this  continuaiion  of 
his  former  very  important  paper.  The  process  was  really  one  likely  to  throw  light,  npon 
the  unknotvn  charicters  of  these  fatty  acids,  which  rendered  it  extremely  valoaUa 
The  constitution  of  Ihece  acids  bad  been  up  till  now  ignored  by  chemists  who  had  too 
long  claaeed  them  as  being  all  stearic,  palmitic,  and  oleic,  What  tliey  bad  been  in  tht 
habit  of  calling  oleic  acid  was  by  no  means  of  such  a  constant  character  aa  they  bx) 
been  assuming.  It  was  by  highly  refined  researches  and  methods  depending  ou  tbe 
cjnatitution  of  the  fatty  acida  that  they  could  hope  to  differentiat«  them  and  detect  theoik 
of  which  they  were  constituents.  It  was  to  methods  like  that  of  Dr.  Muter 'ii  and  then 
of  Ilazura  and  other  recent  investigators  that  they  might  hope  to  detect  vegetable  (Hh 
in  butter  and  lard. 

[Condution  of  (/w  Socieli/'»  Proeeedimjg.) 


SOTE  ON    THE    PURIFICATION  OF  ALCOHOL  FOR  LABORATORY  CSB8 

By  E.  Waller,  Ph.  D. 
CoMPABATiVELV  recently  several  papers  have  appeared  on  the  subject  of  the  reactianB  of 
potassium  permanganate  with  alcohols,  and  tbe  impurities  which  they  may  contaio.* 

In  preparing  alcoholic  solutions  of  caustic  alkalies,  and  also  of  silver  nitrate  (for  f*l 
teats,  etc,),  I  have  been  annoyed,  as  have  other  chemistij,  by  the  unsatisfactory  ctuuvcUr 
of  the  solutions  obtained  In  con^~equence  of  the  presence  oF  imparities  in  the  aIcuInI 
bought  for  laboratory  use.  I  find  also  that  most  alcohol  of  Co  per  cent,  when  kept  10 
tin  cans  slowly  react?  on  the  tin,  giving  after  a  while  a  cloud  of  SnU.^  which  ia  too  Bn* 
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riD  6i(«t  out,  and  randers  puriGcatioo  by  distillation  neceesary.     In  the  light  of  the  rMullM 

obwinsd  by  the  writers  above  alluded  to,  1  have  adopted  the  following  method  for  the 

pnriiic*l4on  ot  my  alcohol,  on  which  I  ask  the  criticism  of  the  members  of  the  society  : — 

A   convenient   amouni   of  the  alcohol  to  ba  purified  is  shaken  with  pulveriaed 

I  niiUfBiiim  permanganate  until  it  n^Bumes  a  decided   colour.     It  ie  then  allowed  to  stand 

1  forcnme  houm,  until  the  permanganate  has  been    decomposed  and  brown   manganese 

ie  is  drjiosited.     A  pinch  of  pulverised   calcium   carbonate  is  then  added,  and  the 

[  ilfjhol  dii^lilled  at  the  rate  of  about  50  c,  cm.  in  twenty  minutes  from  a  tlsfik  provided 

aWurz   tube  op  one  of   the    Lebel-Heninger  pattern.     The  distillate  U  tested 

I  Iretiuently  until  about  iO  c.  cm.  thereof,  when  boiled   with  I  c,  cm.  of  strong  (t-yi-up) 

[  lolvtion  of  caustic  soda  or  potaeb,  gives  no  peroeptible  yellow  colouration   on  standing 

Ifutveuty  minute  or  half  an  hour.     What  distils  over  after  that  time  is  preserved 

I  htase. 

The  first  distillates  may  be  added  to  the  small  amount  remaining  in  the  distilling 
ik  (which  sho-ald  not  be  driven  down  to  complete  dryness),  and  a  fresh  porUon    of 
d  alcohol  recovered. 

The  rationale  of  the  proceeding  appears  to  be  that  the  permanganate  oxidises  and 
itroys  chiedy  the  fusel-oil,  furfurol  and  other  compounds  of  that  nature,  the  acids  re- 
ing  from  the  reaction  are  nentraliaed  by  the  calcium  ca^rbonate  added  before  distillation, 
y  distilling  slowly  the  aldehyde  at  least  is  concentrated  in  the  first  portions  of  the 
ate.  Distillation  of  alcohol  containing  caustic  potash  oi'  soda  seemed  to  cause  a 
knl  formation  of  aldehyde.  The  alcohol  thus  purified  is  perfectly  neutral,  and  gives 
jsfactory  reeults  when  used  oa  a  solvent  for  caustic  alkalies  or  bilver  nitrate,  the 
J  remaining  as  colourleaa  as  distilled  water,  even  after  boiling  and  standing 
oitely,  if  properly  pi-otected  from  dus'  and  other  external  intluences. — Jattr, 
I.  Hoe. 


Jour,  4^^^| 
mined  H^H 


TEST    FOR   COTTON-SEED    OIL   IN    LARD. 
Bv  Feank  p.   Pehkiks,  F.I.O. 
B  ftjllowing  may  be  useful  in  sortiny  samples  of  lard  which  have  to 
Loa-seed  oil. 

I  £nd  that  if  a  little  powdered  potassium  diehromate — about  '03  to  "0:1  gramme — 
i  with  a  few  drops  of  concentrated  sulphuric  acid  in  a  porcelain  dish,  and  a  small 
—about  '5  gramme— of  the  suspected  sample  be  then  introduced,  on  stirring  well  a 
I  time,  ftddijig  water,  and  stirring  again,  there  will  in  the  presence  of  cotton-seed 
■  developed  a  green  colour,  due  to  the  change  of  chromic  aeid  to  chromic  oxide,  but 
s  regetahle  oil  be  absent  the  yellow  colour  oE  the  diehromate  will  still  prevail, 
B  colour  should  not  be  judged  until  water  has  been  added,  and  the  mixture  stirred 
r  some  Beconds, 

8  test  I  have  tried  with  simples  of  bladder  lard,  with  American  lard  known  to  be 

rated,  with  purely  rendered  home  lard,  the  same  containing  a  certain  proportion 

tieed  oil,  and   u-ith  cotton-seed  oil   itself.      It    has  not  failed  to  detect  the 

1  oil  either  alone  or  when  mixed  with  lard.     How  the  test  is  affected  by  other 

oilfl  I  have  not  yet  determined,  I  therefore  submit  it  with  dil£dence,  and 

•  ^sd  to  knjw  how  it  anasvere  in  the  hands  of  other  experimenters. 
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ON  THE  BEHAVIOUR  OP  PHENOL-PHTHALEIN  WITH  AMMONIA 

Bt   J.   H.   Long. 

(^Condtuied,) 

In  another  series  of  experiments,  ammonia  was  run  into  the  solution  containing 
hydrochloric  acid  and  different  amounts  of  the  phenol-phthalein.  Where  bat  a  few 
drops  of  this  were  taken,  the  end  reaction  could  not  be  observed  accurately  ;  with  lai||er 
amounts  the  reaction  was  sharper,  but  only  came  after  addition  of  an  ezoess  of  alksIL 

1.  With  25  c.c.  of  acid  and  5  c.c.  of  indicator  I  used  25*57  c.c.  of  NH4OH. 

2.  With  25  c.c.  of  add  and  10  c.c.  of  indicator  I  used  25*28  c.c.  of  NEE^OH. 

In  presence  of  alcohol  the  reaction  was  always  less  distinct  than  with  water,  and 
more  alkali  was  required  to  bring  it. 

The  above  results  seem  to  indicate  that  ammonia  combines  with  phenol-phthalein, 
forming,  to  some  extent,  a  colourless  compound,  besides  forming  a  coloured  one  as  does 
sodium  hydrate ;  and  also  that  this  colourless  body  is  produced  more  quickly  as  the 
temperature  is  higher  or  the  ammonia  stronger. 

I  expressed  the  opinion  in  my  former  paper,  referred  to  above,  that  the  phenol-di- 
imido-phthalein  discovered  by  Baeyer  is  the  compound  formed  here,  and  that  this  explains 
the  peculiar  reaction. 

The  experiments  given  below  seem  to  confirm  fully  this  view.  Baeyer*  states  that 
phenol-phthalein  and  aqueous  ammonia  heated  to  160^-170^  in  sealed  tubes  for  some 
hours  react  on  each  other  in  this  >vay : — 

CsoH,  A+ 2NH,  =  C^oUioNA  +  2H,0. 

The  phenol -di-imido'phthalein  is  a  colourless  body  soluble  in  alkalies  without  colour, 
but  which  dissolves  at  a  high  temperature  in  acids  with  formation  of  an  ammonium  salt 
and  phenol-phthalein  : — 

GaoHieN  A  +  2  H2O  +  2IIC1  =  C^oH,  A  +  2NH,C1. 

I  prepared  the  product  by  the  following  methods : — 

1.  3  grms.  of  phenol-phthalein  and  30  c.c.  of  strong  ammonia  were  heated 
during  three  hours  in  a  sealed  tube  to  160^  0.  The  tube  was  then  opened  and  the  cod- 
tents  neutralised  with  hydrochloric  acid.  This  precipitated  a  gummy  mass,  which  was 
washed  thoroughly  with  water,  and  finally  dissolved  in  90  per  cent,  alcohol.  The  solu- 
tion, after  filtration  through  bone  charcoal,  was  evaporated  to  dryness.  The  residue  left 
was  dissolved  in  a  mixture  of  equal  parts  of  benzene  and  alcohol.  The  solution  was 
allowed  to  evaporate  spontaneously,  leaving  a  residue,  which  was  heated  to  120^  C.  to 
completely  remove  all  traces  of  the  solvent.  The  product  then  remained  as  a  coloorless 
mass  of  fine  needle-shaped  crystals. 

2.  10  grms.  of  phenol-phthalein  were  treated  with  200  c.o.  of  strong  ammonia 
solution  in  a  flask  kept  hot  on  a  water-bath  during  fifteen  hours ;  at  the  end  of  that 
time  the  solution  was  neutralised  with  hydrochloric  acid,  and  an  insoluble  gummy  mass 
formed  was  treated  as  under  1 . 

3.  10  grms.  of  phenol-phthalein  were  dissolved  in  200  c.c.  of  strong  aounonia 
water  (26  per  cent.)  at  the  ordinary  temperature  of  the  room.     The  colour  formed  at 
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nppeared  in  four  days  without  application  of  heat.     I  then  neutralised 
Irochloric  acid,  aad  obtained  the  same  product  as  above,  which  was  treated  in 


the 


The  throe  aubstancee  m  obtained  appeai-ed  quit©  similar,  and  turned  red  wh^-n 
larfttely  heated  in  a  porcslaiu  diah,  melting  finally  at  a  higher  temperature.  They 
olved  in  sodium  hydroxide  solution  without  colour.  When  heated  to  1 10''  C.  with 
traoblorio  acid  they  formed  ammonium  chloride  and  phenol -phthalein,  as  shown  by 
ious  t^ts.  They  all  dissolved  in  strong  nitric  acid  with  a  marked  yellow  colour, 
ich  disappeared  on  addition  of  alkali. 

It  is  apparent,  therefore,  that  the  phenol -di-imido-phthalein  can  be  formed  at  or- 
ary  temperature  a^  well  as  in  a  sealed  tube  at  160'^,  although  the  preparation  of  a 
^  amount  at  the  lower  temperature  would  require  a  much  longer  time. 

The  combination  between  the  free  alkali  and  the  traoa  used  as  indicator  iu  a 
ictjcal  titration  would  naturally  require  but  a  very  short  time  at  the  ordinary  tem- 
■ature. 

The  rapidity  of  liberation  of  ammonia  from  an  ammonium  salt  by  &xed  alkali 
■ends  on  the  temperature,  and  hence  the  very  slight  diiturba.ncs  of  the  reaction  with 
I  mixed  solutions  in  the  above  experiments  carried  out  at  a  low  temperature.  Addi- 
nof  sodium  hydroxide  seems  to  aid  the  reaction  with  ammonia  solution,  as  shown  by 
MuneDts  in  which  I  added  the  phenol -pbthalein  to  ammonia  solution  and  then  the 
Unin  hydroxide  from  a  burette.  With  half-normal  solutions  the  colour  was  lost  in  half 
hour  by  mixing  25  c.c.  Bodium  hydroxide,  20  e,c.  ammonia,  and  3  c.c.  of  tha  indicator. 
nilar  resulbi  were  obtained  with  other  solutions. 

The  above  experiments  show  that  the  phenol -pbthalein  can  be  used  with 
monta  by  taking  certain  precautions,  and  they  also  suggest  why  the  behaviour  of  this 
bli  was  not  sooner  recof;nised.  By  working  at  a  low  temperature  with  a  sufficiently 
Fge  amount  of  the  indicator,  it  was  shown  that  fairly  sharp  results  can  be  obtained. 
iowever,  as  we  have  other  good  indicators,  it  may  never  seem  necessary  to  take  these 
^tautioDs. 

After  the  introduction  of  the  phenol-phthalein  as  an  indicator,  some  time  elapsed 
ifore  its  extreme  sensitiveness  was  realised,  and  undoubtedly  more  was  then  added  to  a 
lotion  than  is  now  considered  necessary.  TTnder  these  circumstances  the  difference  in 
ihiriour  between  soda  and  ammouis  would  scarcely  be  noticed,  and  it  remained  for 
i^  obaervers,  working  with  less  of  the  reagent,  to  detect  the  discrepancy, 

I  ain  greatly  indebted  to  my  asmstant,  Mr.  Mark  Powers,  for  help  in  the  details  of 
nt  above  experiments. 

JBPORT  OF  IIECENT  RKSEARCHE8  AND  IMPROVEMENTS  IN 

ANALYTICAL  FROCESaES. 

Kkw  Metbou  for  the   EsTiMATiOfi  vr  Nicotine.     Max   PopovifE  (Jtnim.  •!« 

|eAun.,  p.  215). — By  the  advice  of  Professor  Eossell,  the  author  has  set  himself 

vhether  the  polariscope  can  be  satisfactorily  employed  for  the  estimation  of  nico- 

B  nicotine  is  known  to  l>e  levogyrate,  and  its  rotatory  power  A„. — 161°'5.    In 

r  watery  solution  this  rotatory  power  diminishes.     Tbns  in  a  mixture  of 


I 
I 
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nicotine  and  water  containing  10  per  cent,  of  water,  it  is  only  133^'8.  In 
of  these  variations,  M.  Fopovice  has  succeeded  in  sucoessfullj  estimating  tin 
nicotine  in  tobacco  with  sufficient  accuracy  for  ordinary  purposes.  The  aathor 
employs  Kissling's  process  for  extracting  the  nicotine  from  the  tobacco  as  follows  :— 
20  to  40  grammes  of  powdered  tobacco,  according  to  qoaUty,  are  moistened  with 
10  C.C.  of  an  alcoholic  solution  of  soda  in  proof  spirit  of  6  per  cent,  strength.  After 
standing  for  some  time,  the  powder  is  placed  in  a  Soxhlet's  apparatus  and  continuoofliy 
extracted  with  ether  for  three  or  four  hours.  The  resulting  ethereal  solution  is  treated 
with  10  c.c.  of  a  solution  of  a  sodium  phosphomolybdate  in  nitric  acid,  which  caussB  the 
precipitation  of  the  impure  alkaloid.  When  this  precipitate  has  settled,  the  ethereal 
solution  is  carefully  poured  off,  and  distilled  water  is  added  to  the  precipitate  in  the 
flask  until  the  contents  exactly  measure  50  c.c.  Eight  grammes  of  finely-powdered 
barium  hydrate  are  then  added  to  liberate  the  nicotine,  and  the  whole  is  allowed  to  stand 
for  several  hours  with  occasional  shaking.  The  contents  of  the  flask  are  then  filt^, 
and  the  alkaline  filtrate  containing  the  free  nicotine  is  examined  by  the  polariscope. 
To  provide  for  the  variable  rotatory  power  of  nicotine  already  referred  to,  the  author 
prepared  fifteen  ethereal  solutions  of  the  pure  alkaloid,  containing  proportions  comprised 
between  0*25  and  2*00  grammes  of  nicotine  in  50  c.c.  He  treated  these  exactly  as  above 
directed,  and  then  examined  the  alkaline  filtrate  in  a  tube  two  decimetres  long.    Bj 

this  means  he  constructed  the  following  table  : — 

Nicotine  contained  in  Weight  of  nicotine  cones- 

oO  cent,  cabes.  Rotation  in  minutes.  ponding  to  1  minute. 

2,000  337 

1,875  318  000658 

1,750  298  000625 

1,025  278  — 

1,500  258  — 

1,375  238  — 

1,250  217  000595 

1,225  196  — 

1,000  175  -- 

0-875  154  — 

0*750  133  — 

0-G25  111  0-00569 

0-500  89  — 

0-375  67  — 

0-250  45  — 

IF,  therefore,  in  an  analysis  of  tobacco  we  find  a  rotation  somewhere  between  337  and 

45  minutes,  we  can  obtain  the  proportion  of  nicotine  by  multiplying  the  number  of 

minutes  by  the  corresponding  factor  given  in  the  third  column.     The  process  is  evidently 

only  reliable  when  exactly  followed  in  every  detail.     The  author  has  tested  it  side  by 

tide  with  Kissling's  process  on  a  large  number  of  samples,  and  has  found  the  results  to 

be  concordant.  M.  S.  A.  M. 

Preparation  of  Oxygen  for  Analytical  Purposes  in  a  Kipp*s  Apparatus. 
A.  Baumann  {Zeitschr,  /.  angew  Chemie,  No.  3,  1890). — To  prepare  oxygen  in  a  Kipp« 
apparatus,  Neumann  recommended  a  mixture  of  black  oxide  of  manganese,  barioin 
dicxide,  and  plaster,  which  is  made  into  cubes,  and  evolves  oxygen  when  decomposed 
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lilute  hj-drochloric  Bci<l.  Tbe  gas,  however,  is  not  [iure,  but  csntains  chlorine  ;  bo 
-  to  be  passed  thruugh  a  wash-bottle  contauuDg  potash.     The  author  wai-n3  agaioet 

■■'  of  these  cubes,  as  ho  nearly  had  a  serious  accident  in  his  laboratory  owing  to  an 
..il-jsion  taking  place  when  the  apparatus,  at  work,  stood  too  near  the  light.  Fie  also 
d.ita  not  rscimmend  Volhard's  plan,  who  decomposes  compressed  chloride  of  lime  with 
Kid  solution  of  hydrogen  peroxide,  as  the  gas  is  also  mixed  with  much  chlorine  and 
cubonic  add.  The  author  now  proposes  to  decompose  black  oxide  of  ni'iDganese  with 
ta  »cid  solution  of  hydrogen  peroxide.  A  rich  ore  is  chosen  aud  made  into  small  pea- 
fiiad  lumps,  from  which  any  fine  powder  is  removed  by  means  of  a  sieve.  After  having 
piai  an  indivrubbar  ring  in  the  cantral  bulb  of  the  apparatus,  and  auiTouuded  it  with  so 
mach  asbestos  that  no  grains  of  manganese  c^n  get  into  the  lower  bulb,  the  central 
bulb  is  quite  Qlled  with  the  manganese.  Commercial  paroxide  of  hydrogen  is  now 
kddified  with  15U  c.c.  of  sulphuric  acid  per  litre.  The  gas  is  now  evolved  in  the  same 
■nj  as  one  praparea  hydrogen  from  sine  and  aulphurio  acid.  The  oxygen  evolved  it 
peifectly  pure.  L,  db  K. 


SCHKMK    FOB    THE    ANALYSIS   OF   CrBOLINE.       J.    W.    GuKKINO     {XfrUvt    TydtcJlT    V, 

iiutcit,  eie.,  Nov.  18SS), — -This  disinfectant  has  becoma  a   great   favourite  on  the 

nent,  and  ia  supposed  to  be  harmless.     Although  chieQy  csmposed  of  neutral  tar 

.  ^tiese,  when  the  product  is  diluted  Tvith  water,  get  into  such  an   extreme  state  of 

;.in  that  they  possess  disinfecting  properties.     In  support  of  this  theory,  the  fact 

't-eo  observed  that  the  emulsion  soon  gets  inactive.    To  get  an  appro.^imate  analysis 

■  e  compound,  the  author  operates  as  follows  :  The  creoline  is  mixed  with  petroleum 

.!    uf  80     Cent,  boiling  point.     First,  the  two  fluids  mi.t,  but  on  adding  more  the 

liT  oils  dissolve,  whilst  the  resin  soap  separate.^,  which,  after  having  been  washed  a  few 

(inies  with  petroleum  ether,  will  be  found  soluble  in  water.     Oa  adding  acid  the  resin 

■ip*rates  and  may  be  purified  with  alcohol,  and  finally  weighed.     To  identify  the  resin, 

its  addtty  equivalent  may  be  taken.     The  amount  of  alkali  contained  in  the  article  may 

Im  done  by  the  usual  methods.     The  acid  liquid,  from  which  the  reun  has  separated,  may 

enctua  a  little  phenol,  which   may  ba  recovered  by  shaking  out  with  ether.     The  tar 

oib  arw  recovered  by  evaporating  off  the  petroleum  ether.     On  cooling,  any  napthaline 

will  show.     Shaking  with  water  will  extract  any  phenol ; 

P>iio3  of  a  ha^c  niture  may  be  shaken  out  with  dilute  i 

.1  solutions  by  agitating  with  alkali  and  ether. 

Tlie  residual  tar  oil  is  dried  over  calcium   chloride,  t 
ingpu'.t. 


;  soda-ley  will  extract  creiol. 
icids,  and  extracted  from  the 


ind  further  identified  by  it 
L.   DE   K, 


Esn«ATios  OK  FsBBiir  Oxide  jujd  Alomisa  is  Nativb  PnospHATEa.  A.  Stutzbe 
,  .(«Jlr  /.  angero  Chfnni:,  No,  3,  1890). — Tbe  conventional  process  {see  Analyst, 
PtiliiBiJ  li^OO)  does  not  yield  accurate  results,  especially  as  the  mixed  phosphates  of 
l^ft  Bsd  alumina  may  be  contaminated  with  calcium  fluoride  or  other  Hme  compounds. 
^^Bdea  it  is  unwarrantable  to  cnns-ider  half  their  weight  to  be  phosphoric  anhydride, 
^^K|  boing  a  sensible  dilTerence  in  tbe  molecular  weight  of  the  two  compounds.  Glaser 
^^Emrteicly  made  an  improvement  by  introducing     a  alcohol  process,  but  the  author 


:  hydraties  free  from  iiho^om 


I 
I 


THE  All ALYST. 


tbinlcs  the  beat  plan  is  to  isolate  the  ferric  and  aim 
add  or  other  impurities. 

Five  grams,  of  native  phosphate  are  boiled  with  50  c.c.  of  hydroohloric  add  of 
112  ap.  gr.,  and  diluted  with  water  up  to  SOO  c.c.  100  c.c  ( » I  gram.)  are  ptpetM 
oft,  made  alkaline  with  ammonia,  and  then  slightly  acidified  with  acetic  acid.  "Dtl 
mixed  precipitate  of  ferric  and  aluminic  phoephatea  is  collected  on  a  filter  and  O&N 
washed  with  water.  After  draining,  the  precipitate  is  rinsed  back  into  the  beaker,  and 
treated  with  1.10  c.c.  of  the  ordinary  solution  of  molybdate  for  about  five  miautttttt 
gentle  heat.  The  phosphoric  acid  now  completely  8eparat«e,  and  the  iron  and  olnnuna 
remain  in  the  solution,  from  which  they  may  be  thrown  down  by  slight  exoeai  rf 
ammonia.  Aa  the  precipitate  carries  with  it  small  quantities  of  molybdic  acid,  it  h 
advisable  to  rediasolve  in  hydrochloric  acid  and  once  more  to  precipitat«  with 


Detection  up  the  CoixiuRrao  Mattee  of  Alkanet  Root.  A.  Bujard  isp  A- 
Klik(!Eb  (ZtiUchr.  f.  (mg«v)  Cli&mit,  No,  I,  1890). — During  an  analyos  of  a  qowi- 
medicine,  the  authors  were  ordered  to  investigate  the  nature  of  the  colouring  mtttar, 
Tn  the  first  sample  there  was  not  enough  colouring  matter  to  make  a  satisfactotf 
spectroscopic  examination,  and  the  yelto wish-green  colour  of  the  arnica  tinctun 
interfered.  A  second  sample  of  somewhat  deeper  colour  was  next  examined.  Ajiiliiia 
•  ■olours  were  not  likely  to  be  present,  therefore  they  had  to  search  for  vegetable  oolonil. 
The  tincture  was  rendered  alkaline  with  ammonia  and  shaken  out  with  ether,  wUth 
became  of  a  pale  violet  colour,  which  pointed  to  the  presence  of  orseille.  AfUt 
evaporating  the  ether,  the  residue  was  dissolved  in  dilute  alcohol,  but  the  violet  llud 
gave,  however,  a  total  dilTerent  spectrum  from  orseille.  Dilute  acetic  acid  tamed  tb> 
liquid  red.  Soda-ley  made  it  blue.  These  liquids,  the  alkaline  one  more  in  paitioolui 
gave  very  decided  spectra.  Those  interested  in  the  spectroscopic  inveBttgation  of  rinukr 
colouring  matters,  we  refer  to  the  original  illustrated  article. 

In  its  reaction  with  ammonia  and  ether,  alkanet  behaves  like  orseiUe,  whilat  ths 
pigments  of  logwood,  grape,  blackberries,  etc.,  do  not  colour  the  ether. 

_ L.  DE  K. 

DsrERMiHATioii  OF  THE  SPECiFK!  Ouavitt  OF  Heavv  Sinup^.  An.  Oehibsc 
i^eilgc/tr.  f.  angew  Ckemie,  No,  2,  1890). — Strange  as  it  may  seem,  this  determination 
doea  not  always  give  concordant  results,  which,  the  author  finds,  is  caused  by  the  great 
diflioulty  of  freeing  the  syrups  from  air  bubbles,  even  when  they  are  heat«d  a  long  time 
on  the  water-bath.  The  following  process,  introduced  by  the  Author,  gives  very  con- 
cordant, almost  scientifically,  accurate  results:— 

The  syrup  is  first  passed  through  a  sieve.  A  sp.  gr.  bottle  of  CO  c.c.  capacity  \l 
now  weighed,  and  after  introducing  about  30  c.c.  of  the  syrup,  it  is  rewelghed  after 
cooling.  Suppose,  when  empty,  it  weighs  21'650G  grams.,  with  syrup  it  wei{^ 
TD'4220  ;  it  will  then  contain  o4-T014  syrup.  The  bottle  is  now  immersed  in  ao  oil- 
bath  or  in  brine,  and  this  is  heated  until  the  eyrup  begins  to  boil,  which  causes  all  air  to 
be  expelled.     After  cooling  to  60^  F.,  a  drop  of  distilled  water  is  put  on  the  top,  wfaidi 
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Bill  sooD  break  and  espel  the  air  bubbles.  The  bottle  is  now  carefully  filled  up  with 
imtcr  and  weigbaJ.  Suppose  it  weighsBll'TOeO  grams.,  then  897660  -  79-4320  =  ia-3340 
jimma.  of  water  have  been  aJiIed.  The  bottle  holding  exactly  50  grams,  of  water,  the 
mnp  occupied  tbe  fame  volume  as  30— 10'324  =  30'67G  grams,  of  water.     Its  sp.  gr.  ia 

Bh(on>64-7dU:n9'676=l-:S80<)T.  L.  db  K. 

KmuATiuN  OF  Cadmium  i>'  Zinc  Refo.sb.  W,  Mikor  (Cliemiknr  Zeitung 
Xo,  1,  18!)0).— The  author  already  published  au  accurate  method  in  ISSt',  but  this  re- 
qiiired  a  four  times  reprenpitation  with  hydrogen  sulphide.  This  being  very  troublesome, 
U»  author  baa  now  devised  another  proces.i.  A  definite  quantity  of  the  substance  ia 
diaaolved  in  hydrochloric  acid,  and  the  cadmium  separated  from  zluc  and  iron  bypassing 
a  current  of  hydrogen  sulphide.  The  precipitate,  which  always  contains  some  co- 
precipitated  zinc,  is  washed  with  hot  water  and  dissolved  in  dilute  hydrochloric  acid. 
This  solution  is  heated  to  boiling,  and  poured  into  a  boiling  solution  of  sodium  hydrate. 
The  precipitated  cadmium  oxide  is  filtered  ofi  and  completely  freed  from  7.1qc  by  washing 
with  a  1  per  cent,  solution  of  caustic  soda.  The  alkali  is  now  perfectly  removed  by 
meftos  of  boiling  water,  and  the  filter  is  then  dried.  To  prevent  loss  by  reduction,  the 
filter  ia  ignited  in  a  Rose's  crucible,  in  a  current  of  pure  ojtygen.  The  weighed  cadmium 
oxide  ia  then  calculated  to  metal.  If  iron  should  be  ab^nt,  the  precipitation  with 
hydrogen  sulphide  may  be  omitted,  and  the  cadmium  solution  at  once  poured  into  the 
cvutic  Boda. 

To  estimate  zinc  and  cadmium  in  native  sine  sulphide,  the  author  recommends  the 
Mlowing  process.  The  ore  is  dissolved  in  the  usual  way,  and  then  mixed  with  excess  of 
aounonia  which  throws  down  the  iron,  and  rediasolves  the  zinc  and  cadmium.  This 
ammoniacftl  solution  is  now  nearly  neutralised  and  poured  into  excess  of  boiling  caustic 
■oda,  which  throws  down  the  cadmium  and  keeps  up  the  noc.  The  cadmium  oxide  is 
to«*tcd  as  described,  whilst  the  zinc  eolution  after  neutralising  the  greater  part  of  the 
|bK  with  hydrochloric  acid,  may  be  titrated  with  standardised  sodium  sulphide. 
^r L.  DE  K. 

Fat  Titbatiok.  Max  Oaikisn  {Ztitachr  f.  nngeio  C/iemie,  Xo.  3). — In  nutn7 
utalf«^,  such  as  the  iodine  absorption  for  fata,  the  estimation  of  carbolic  acid  with 
bnBiine,  etc.,  etc.,  it  is  a  well-known  fact  that  unless  a  large  excess  of  the  reagent  has 
hnn  »dded,  the  results  are  untrustworthy.  The  author  now  finds  the  same  sort  of  thing 
with  the  Koetstorfer  process  for  fate.  No  result  must  be  trusted  unless  the  produced 
nap  requires  at  least  5  c.c.  of  aemi-normal  hydrochloric  acid  for  neutralisation. 

^^^  L,  DK  K. 

A  Eapip  Mkthod  fob  Phosphobus  is  Iron  akd  Stbei..  Bv  O.  L.  Nokris 
fJowm.  frank.  Jnnt.,  Jan.,  1890). — Five  grams,  of  pig-iron  or  steel  are  treated 
is  a  twelve-ounce  covered  beaker,  with  'JU  c.c,  of  i'135  sp.  gr.  nitric  acid  for 
tfeek,  120  c.c.  for  pig-irons.  The  beaker  is  heated  on  an  iron  plate  until 
>U  notion  ceases  and  solution  begins  to  boil.  To  the  boiling  solution  '20  c.c. 
oF  a  tiulntlon  of  potassium   i^ermanganate,  eight  grams,  to  the  liter,  are  added.     The 

:iion   is  then   boiled  a   few  minutes,  to  be  sure  all  the  permanganate  ia  used  up. 

.    'ri'ipitat^  of  manganese  peroxide  must  come  down  on  boiling  to  be  sure  that  all  the 

I'liorous  is  oxidiMd.     Aft«r  boiling  vrith  permanganate,  a  small  piece  of  tartaric  acid 

>^  »il<ied,  and  the  solution  boiled  a  minute  or  two  longer,  until  all  the  manganese  peroxide 

u  dixwlved.     The  solution  is  then  poured  in  a  000  c.c.  globs  flask  and  10  c.c.  of   I  •id 


: 
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up.  gr.  nitric  acid  added,  The  solution  in  the  flask  should  then  be  nbout  fiO  cc.  in' 
In  case  of  pig-iron  the  solution  is  mftde  up  to  100  c.c.  vith  water,  the  graphite  filtered 
oS*, a.tid  80  cc.  of  the  filtrate  drawn  olfioto  a  flask,  and  then  10  cc,  of  1-40  sp,  gr.  nitrk 
acid  added.  The  solution  is  then  heated  to  'Mf  C,  and  Sli  c  c.  of  ammonium  moIytfliiU 
solution  lidded,  the  Sask  stoppered,  wrapped  in  a  cloth,  and  shaken  bard  for  five  minnt«i. 
The  molybdate  solution  is  made  by  dissolving  100  grama,  molybdio  acid  in  luO  cc.  strong 
ammonia  and  then  mixing  with  1,200  c.c.  of  1'20  ap.  gr.  nitric  add.  From  thia  point 
on  the  method  ia  the  same  as  Emmerton'f,  reduction  of  the  yellow  precipitate  with  tm 
and  titration  with  a  standardised  permanganate  of  potassium  solution.  For  high 
phosphorus  pig-iron  only  \''2i>  grams,  are  used  and  treated  with  60  cc.  of  1-135  sp.  gr. 
nitric  acid.  The  solution  is  made  up  to  100  c.c,  filtered,  HO  c.c.  of  the  filtrate  drawn  off, 
and  10  c,e.  of  1-40  sp.  gr.  nitric  add  added. 

The  only  speed  determination  the  author  has  made  was  on  a  Fteel,  and  thirtyrii 
mtDutes  covered  everything,  weighing  and  all.     The  test  analyses  are  very  satisfactorj. 


I 


LAW     NOTES. 

THE  LEGAL  PLiCK  OP  DELIVERY  FOR  COL'N'TOT  HILK, 

n  appeal  from  the  rlccision  of  the  borongii  justices  coniictinE  Messrs.  Lo&h,  (i; 


M.  8.  A.  1|^ 

-  M 

A         A.  ^^^1 

nitarr  AutUHHiH 
UgislaCnte  Mtflbgfl 
ler  of  milk  in  lonm 


I 


This 

Ba«ing9toke,  oC  aeoHing  odalterateil  milk  to  Mr.  Lnmsden,  daiiyman,  Reading. 

Mr.  Daviil  (in^tnicteil  by  Mr.  Sidney  Brain)  uppeoreil  for  tlie  appeilauts,  and  Mr.  A. 
(instructed  by  Mr.  K.  8t?vens,  aolioitor,  Assistant  Town  Clerk)  tor  the  Reading  Sanitary  Au1 

Mr.  Spokes  opened  the  cbbb  for  (he  Banitary  Authority.     He  stated  that  the  Legislatote  _^_ 

the  Sale  of  Food  and  Dniga  Act,  ISTfi,  yias  not  EutBcient  protection  to  the  retailer  of  milk  in  lonm 
wlio  knew  nothing  atiout  the  milk  which  he  recotvBd  from  somi!  fanner  in  the  country,  ami  as  AfltM. 
Parliament  was  therefore  pasaed  in  1879  to  lemedj  that  &tate  of  things.  Any  inspector  of  nulMM*' 
orotGcer  having  olmrge  of  the  execution  of  the  Act  could  procure  a  sample  at.  tbe  place  of  deltvttrnri 
take  proceedings,  where  the  article  waiiold  or  actuaily  delivered  to  the  purchaser,  which  won  ialUi 
case  nt  Reading  Station.  He  quoted  a  dec^iuon  of  Mr.  Justice  Field,  that  it  was  the  intention  of  tl> 
Act  10  hit  Che  peiaon  who  sent  the  milk  from  the  conntrj,  The  learned  counsel  then  stated  llullli 
toDtmct  was  made  in  March,  1889,  and  the  milk  was  deliTered  at  Basingstoke  till  Angast  11th,  im- 
parl of  it  was  sent  to  Reading.  On  September  1  Iih  directions  were  given  to  send  the  whole  of  ttat 
mi  lie  to  Reading.  His  learoed  friend  was  going  to  rely  on  the  technical  rule  that  the  raihvay  comMnf 
Mere  agents  for  the  consignee.  Thii  ease  was  exactly  like  the  case  of  the  delivery  of  mftk  IrM 
Coientry  to  Elision  Station,  In  which  nobody  suggested  that  the  delivery  waa  at  Coyontrj,  aid  nolll 
Kuiton  Mntion,  and  the  Court  dealt  witli  the  ca^e  as  If  the  milk  were  delivered  nt  Eualon  StBtloD, 

Ur.  Sinclair  Campbell  Lumsden,  mtlkteller,  Minster  Street,  Reading,  and  Vine  Dairy,  BasieginM 
raid  that  in  March,  188!),  he  made  a  verbal  cotitract  with  Mr.  Thomas  William  Lush  hui1  Mr,  LJnnort 
Liisli.  farmers,  Basingstoke,  to  deliver  milk  at  two  prices  to  Vine  Street,  Basingntoke,  fur  tMM- 
nionths.  From  September  1 1th  the  milk  was  sent  to  Reading  Station.  On  .September  13th  iMnM 
sent  a  tole^^ram  to  bis  manager  to  send  Lnili's  milk  that  day.  but  no  noTR. 

Edwin  Perkins,  mani^er  to  Mr.  Lumsden,  at  Baaingsloke,  provKl  that  the  delivery  of  the  milk  Wl 
flrst  at  ItBsiagstAkc.  He  sent  a  note  by  Mr.  Lush's  roan.  North,  to  tend  the  milk  to  Reading  SUiiOt, 
Ue  afterwards  had  a  conversation  with  one  of  the  Measrs.  Lusli,  and  after  Aognst  Ilth  some  of  It* 
milk  was  sent  to  Heading;,  and  the  yoongeat  Mr.  Lnsh  sometimes  delivered  It  at  the  Basinptdki 
HUition.  Witness  supplied  the  labeU  to  piit  on  the  churns  by  Messrs.  Lu«b  or  their  men.  On  Se^ 
tember  inth  witness  leceived  the  telegram  alluded  to,  and  sunt  it  In  Mr.  Lush  after  their  men  luM 
been  to  the  Basingstoke  railway  station  with  the  milk. 

CroHi-eiamined :  The  answer  of  Mr.  Thomas  Lush  first  wna  that  thej-  were  willing  to  delii-w  W 
where  in  Basingstoke.  They  were  willing  altorwards  to  take  the  milk  to  Basingstoke  Station  tO  p 
10  Reading  Station.  He  could  not  refer  to  any  speaiHc  interview  after  Ibat,  lint  lie  knew  tkeit  wa* 
Bevernl.    He  never  took  any  mita  out  of  the  chnra*  at  Basingstoke  ^latioo. 

IteexamioBd:  They  never  objected  to  take  the  milk  to  Itasingstoke  Biation. 

David  Nurtli,  io  the  employ  cf  Messrs,  Lash,  said  that  on  Septembar  I'lth  he  took  two  olmraifNn 
Messrii.  Lush's  farm  to  Baviugstoke  Station,  Mr.  Thomas  Lush  put  iha  labels  on  the  clinrn<  al  Ui* 
farm.  Witnesa  took  the  churns  out  of  tOe  curt  and  put  tbeco  oa  the  platform,  told  the  porter,  aaii  *• 
bsokrd  them.  Witness  saw  the  milk  put  intu  the  Ira'n  by  the  porter.  Neither  Mr.  i'erkioa,  bm  Uc 
Lomsdeo  nor  any  of  bis  men  were  at  the  station.  Witnes.i  took  the  roilk  to  the  Vine  Dairy  Boriti 
(he  station  at  Batingstoke  when  it  was  reqaired,  Witness  met  Mr.  Perkins  nbuat  half  a  mile  [loatM 
nation,  and  received  from  him  the  telegram  lefenerl  to. 

Cross-exD mined :  The  xaVk  was  under  his  sole  charge  nt  tlie  farm,  nnd  op  to  the  time  be  gntH 
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ktWEJon.  He  did  not  put  acjlhiop  in  the  milk.  The  choms  were  faatencd  dunii,  bnt  c 
%y  coald  have  been  opened  by  anyone,  bat  it  would  have  taken  Bome  time  in  doing  it. 
f  Altred  Vicars,  parcels'  potter  at  Che  Basingitoke  Slatioo,  corroborated  tbe  last  witooss,  aod  aaii! 
I  were  Dear  I  tie  olGue  door,  and  no  one  i^oalil  have  put  anything  into  them  withoal  being;  seen. 
'.  B.  RobortoD,  Inspector  of  Nnisanccs  at  Beading,  proved  Ukiag  a  sample  of  milk  liata 
■  of  the  chums  when  they  arrived  at  Readiog,  and  sabmStting  the  sample  to  Dr,  Ashby.  the  public 

t.  Wright,  manager  of  Mr.  Lnmaden'B  Reading  dep6t,  gave  corroborative  evidence,  and  raid  he 
M  the  milk  away  from  Reading  Station, 
E  Dr.  .\shl'y  provei!  tliat   the  milk  was  adolLeialed  with  not  lass  than  eighteen  per  ceot.  of  added 


olt. 

f  Hi.  Darid  eabmilteil  that  the  place  of  delivery  was  Basingstoke  and  not  Reading ;  that  the  con- 
'  a  tor  delivery  wan  al  Baaingstolce,  and  that  there  had  never  been  any  variation  of  the  contract ; 
llhal  tbe  delivery  took  place  and  was  oompleted  at  Basingtttoke.  The  Inapeclor  should  have  given 
befihe  tamples  to  Mr.  Lash. 

*  iit.  Spokes  replied  on  the  case,  and  sabmiilcd  that  a  sample  coold  not  be  taken  at  Basingstoke 
ktlra. 

F  Ttiv  Recorder  said  he  was  clearly  of  opinion  that  the  oonvlction  shonld  be  supported,  becaoM  it 
pnl;  came  within  the  terms  of  the  Act.  He  confirmed  the  conviatloii,  and  ordered  the  appellauta 
,  «  the  CDSIa  of  the  appeal. 

i   Mr.  Daiid  aaked  (or  a  case  upon  the  point  of  delivery. 
I  Tbc  Recorder  said  he  would  grant  one  It  he  thought  there  was  any  doubt  opon  the  point.    He  had 

ed  thai  point,  and  could  not  think  there  was  a  shadow  of  a  doobt,  and  being  of  that  opinion, 

A  etnltity  himself  if  be  granted  a  case. 

GUILTY  KNOWLEDGE  OF  SKIMMINO  KOT  NECESSARY  FOR  CONVICTION. 

u  a  case  atuted  by  the  Metropolitan  Police  Mogiatrate  at  DaUton,  and  it  raised  the  question 

.       3  aeceimry,  in  ordtr  to  convict  a  vendor  of  milk  under  section  9  of  the  Fowl  and  Drugs  Act, 

■■■D  >bO«  thai  he  knew  the  milk  had  been  altered. 

1  appeared  for  the  appellant,  the  Inspector  of  Noisances  for  St,  Mary's,  Iflingten, 

isdismlseal  of  Che  Information  by  the  Court  below.    On  July  35tb  the  respondent  was  aiun- 

BbrbBTingsotd,  on  June  24th,  1889,  an  "article  of  fooi?,  to  wit,  milk,  in  its  altered  state  withoet 

-  —  nuking  disolosate  of  the  alteration,  from  which  38  per  cent,  of  its  original  fat  had  been 

Lea  as  to  alTect  injuriously  its  quality,  Bubatanoe,  or  nBluce,  oontrary  to  the  provision  of 

.  i(  Pood  and  Drugs  Act,  l87G,38and  39  Vict.,  c,  6S,  and  the  Sale  of  Food  anil  Drngs  Acuending 

1^  tl>T9,  42  and  43  Vict.,  c.  30."    It  was  proved  that  Che  appullant  bought  a  pint  of  milk  at  the  shop 

8k  mpoailent.     It  was  doly  divided  into  three  parts,  one  of  nhioh  was  sent  to  the  public  analyst. 

Bnitillcate  of  tbe  public  asalyst  stated  that  28  per  ceut.  of  fat  had  been  abstracted,  and  the  result 

bcMWlysis  showed  I  47  per  cent,  of  fat  was  all  that  was  left,     Kicept  the  oertlficate,  no  evidence 

■gtren  that  tbe  milk  bad  been  altered,  and  tbe  defendant  gave  evidence  that  tie  had  no  knowledge 

\j  neb  aitetallon,  and  his  daughter,  who  sold  the  milk  and  managed  the  shop,  also  denied  Ul 

jlBtTge  of  any  alteration.     The  magistrate  held  that,  as  the  fith  Bcction  contemplated  disclosure  by 

Mller  of  the  alteration  of  any  article,  it  was  necessary  to  prove  knowledge  of  tbe  alteration,  and 

IB  t/btvoct  of  such  proof  dismissed  the  summons.     Mr.  Austin  cited  ttie  cases  of  "  Bettj  i-.  Arm- 

■"(SOQ.BD..  7TI)[o  show  that  it  was  an  oHence  uodet  section  f.  to  sell  an  article  not  of  tbe 

igr  OMoanded  by  the  purchaser,  although  the  vendor  did  not  know  that  It  was  not  ot  the  quality 

"  Cox  V.  James  "  (L.R.  7,  Q.B.  135)  was  a  decision  under  a  different  Act,  and  wa*  not  ao 

■tty  a^oit  tnia  view.     "Onndy  v.  Lecocq"  (13  Q,B.D„  2(7)  showed  that  a  menj  rea  was  not 

jid  when  the  act  was  absolutely  prohibited,    "  Lane  r.  Collius  "  (14  Q.B.D,,  193)  was  also  referred 

^38  and  S9  Tlct.,  c.  63,  sec.  9,  is  as  follows :— 

n  eball,  witli  the  loient  that  the  same  may  be  sold  in  its  altered  slate  without  notice, 

an  article  of  food  any  part  of  it  so  as  to  affect  injuriously  its  quality,  sabstance,  or 

o  person  shall  sell  any  article  so  altered  without  making  disclosure  of  the  alteration, 

lenuty  in  each  case  not  exceeding  £20." 

iotion  2S  it  is  provideii  ^  — 

he  defendant  in  any  prosecution  under  this  Act  prove  to  tbe  satisfactioti  of  tbe  .Instices  or 

__,!  lie  bad  purchased  ibe  article  In  question  as  the  same  In  nature,  substance,  and  quality  as 

Kdeniuided  of  bim  by  the  prosecutor,  and  with  a  written  warranty  lo  that  effect,  that  be  bad  no 
n  to  believe,  at  the  lime  when  he  sold  it,  that  the  article  wa^  otherwise,  and  that  be  sold  it  in 
IM  Mate  as  when  he  purchased  it,  he  shall  be  discharged  from  the  piosectition." 
B  Mapaodect  did  not  appear. 
_.  Juatlce  Grantham  regretted  that  no  counsel  had  appeared  on  the  side  of  tbe  respODdent,  faj 
It  DO  tlonbt  thai  the  appeal  must  be  allowed.     In  1ST5  the  I.egislalure  incorporated  tbe  cldi 
it  ■dnlleraliOB  of  foods  and  drugs.     The  first  cUusee  of  the  Act  38  and  'i'3  Vict,,  e.  G3,  dealt  i 
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tba  miiini;  oF  {□jnrioDS  iDgredtects  with  the  tiTtioles  sold.     Then  section  S  provided  that  no  pa 
■hoald  be  liable  to  be  convicted  under  tbe  prevloaa  tvo  eectiODH  if  he  coald  show  that  he  ^ 
know  oF  the  article  baring  been  so  mixed,  and  that  be  oonld  not  with  reaBODable  dUigecoe  ti»i 
obtaineil  thiit  knowlei^ge.    Section  6  prohibited  the  safe  of  food  and  dtngs  cot  of  the  qiulitj  demuML 
With  a  full  koovledge  of  the  fact  that  ignoraaoe  of  the  adulteration  is  sttiled  to  be  agroaudufi 
lion,  spotlon  9  was  passed  witliiut  anj  sac'i  exemption.    Tliat  secLion  dealt  with  two  ultwses  of  p 
Ritl  with  those  who  abstracted  from  an  article  of  food,  and  secondly  wjtb  those  who  sold  tlie  guok 
HO  allered.     It  would  have  beeu  useleM  men);  to  forbid  the  altemtton  ot  the  goods  if  tbe  stle  of  lb 
gooilB  BO  altered  were  not  also  prohibited  ;  for,  if  not,  the  retailer  would  sell  it  and  the  public  mgU 
buy.    The  25th  section  eEiabled  a  retailer  to  defend  himself  b;  obtaiaing  a  written  warrant/  from  tU 
original  vendor.     He  might  band  tUs  to  tlie  ioapector  of  nuisanoes  when  ohai^^  with  the  oSesca.  tl 
a  person  did  not  take  the  trouble  to  get  a  warrant;  be  mutt  be  held  liable  for  brealung  the  U<r  vtM 
be  sold  that  which  was  expresil;  forbidden  bv  the  statute  to  be  sold. 
Mi.  Juatioe  Charles  was  of  the  eame  opinion. 

LEGAL  EFFECT  OF  A  NOTICE  OK  DILUTION    UNSEEN  BY  THE  PUROUASER. 

This  was  a  case  stated  b;  justice.i,  and  raised  a  question  under  the  Sale  of  Food  and  Dragi  Aota 
The  appellant,  an  inspector  under  tbe  above  Acts,  sent  two  of  his  aaaistants  to  tbe  respondent's  pablio 
hoDse,  nod  the;  went  Into  Che  club'Coom,  owtag  to  the  bar  and  kitchen  being  full,  and  asked  tor  mi 
received  lialf  a  pint  of  wbUky.  Tbe  respondent  waa  ibereopon  informed  that  the  wblikf  n«  nt- 
cbiwed  for  analysis,  and  it  was  divided  into  three  parts,  in  accordance  with  the  statute.  Upon  uaijsll 
it  was  found  that  the  whisky  was  dilated  with  water  to  the  extent  of  37^  per  cent,  nnder  proot  1> 
was  proved  that  a  natioe  was  placed  inacosspionuaB  place  in  the  bar  and  in  the  kitchen  that  all  t^rito 
sold  at  that  establishment  were  diluted  with  water  aacording  l«  price.  There  was  no  notice  to  lUl 
effect  in  tbe  club-room.  The  interior  of  the  bar  was  visible  to  a  person  going  into  the  □lub-toan.  IW 
JDstioes  found  as  a  Fact  that  the  appellant's  assigiants  did  not  see  or  know  of  any  notice  being  paHi 
in  an;  part  of  the  bouse.  I'he  respondent  was  summoned  before  the  jostices  under  aection  U  of  It* 
8ale  of  Food  and  Drugs  Act,  18T5  (3B  and  3!>  Viat,,  o  63),  for  selling  to  the  prejudice  of  tbe  puniiH« 
an  article  of  food,  to  wit,  whUky,  which  was  not  of  the  nature,  substance,  and  qoalit;  of  tlie  MJt 
decianded.  (Section  6  of  the  Sale  of  Food  and  Dni^  Act,  I8T9  (42  and  43  Tiot.,  c.  30),  allows  whU^ 
to  be  diluted  with  water  to  the  extent  of  2I>  pero-nt  nnder  proof.  The  jastlces  refused  to  convict.  W 
stated  a  cose  for  the  opinion  of  the  Conrt  as  to  whether  tbej  ought  to  have  convicted. 

Mr.  H.  D.  Green,  Q.C.,  appeared  for  the  appellant,  and  referred  to  "Bandvs  f.  Small'  (3  QAU, 
449) ;  "  Hoyle  e.  Hitchman  ■'  (i  Q.B.D.,  233)  ;  "  Gage  r.  Elsej  "  (10  Q.B.D.,  618),'  He  conl«ndBd  LbU  ill* 
notice  not  having  been  been  brought  to  the  knowledge  of  the  purcha»<ers,  the  sale* was  lo  their  pieJiidM. 

Tbe  respondent  did  not  appear. 

Tbe  Couit  lemitted  tbe  case  to  the  justices. 

Mr.  JostLce  Msthcw  said  that  i)  was  manifest  the  respondent  was  carrying  on  bnsineai  la  tba 
ordinary  way,  and  had  no  intention  of  deceiving  these  purcha*ers.  It  was  extremely  carious  thit  tb* 
pmchatierE  did  not  go  into  tbe  ordinary  parts  of  tbe  house,  where  they  must  have  seen  the  nnita 
They,  however,  found  theirway  into  the  cloh-room,  where  tbey  were  supplied  with  ihe  spirits,  tlodw 
these  peculiar  cirou instances  he  (the  learned  Judge)  was  disposed  to  be  extremely  crilicaJ  as  lo  lb* 
findings  in  tbe  case,  and  In  bis  opinion  it  was  incumbent  upon  the  complainants  to  satisfy  the  jaiilM 
that  they  did  not  know  that  the  spirits  sold  in  the  house  were  dilnt«d.  There  was  no  finding  opa 
that  point  in  the  case.  Tbe  only  finding  was  that  the  complainants  did  not  see  the  notice.  PheCovl 
oould  not,  therefore,  satisfactorily  dlsp^e  of  the  case  without  sending  It  back  to  the  juitioes  lo  6111I 
as  a  fact  whether  the  purchasers  knew  that  spirits  sold  at  the  respondent's  hunse  were  dUotd 
If  the  jufiiii^eB  found  in  the  aMrmatlve  there  most  be  no  oonTiction ;  if  in  the  negative,  then  tte 
respondent  should  he  convicted. 

Lord  Justioe  Fry  said  that  be  had  doubts  whether  the  burden  of  showing  knowledge  in  ttw  pia> 
chasers  was  not  upon  tbe  respondent,  but  he  was  strongly  inclined  to  think  that  the  respondent  cvoU 
•liscliarge  that  bnrden.     Under  the  peculiar  circnmstances  tbe  case  must  go  back  to  tbe  justices. 

REVIEW. 
XoTBs  OK  QuAUTATm  Amaltbis,  Abranoeo   for  thb   TTsk  op  TH8  SruDEim  or  m 

Bensselaek  Polttechnic  Inbtitotk.    By  W.  P.   Mason,  Profeswr  of   AnaljUal 

Chemistr)'.  2nd  Edition.  Troy,  N.Y. :  Nims  anil  Knight. 
This  IS  a,  weU-printed  little  book,  posseseing  tio  very  Bpecial  features  except  that,  likemu* 
works  of  its  kind,  it  does  not  coHtain  any  attempt  at  an  acid  course  worth  a  came.  Btn 
and  there  we  come  Ekcrosa  a  really  useful  not«,  such  as  one  showing  the  student  the  thinp 
that  must  not  be  evaporated  in  a  platinum  dish.  0?er  here  we  have  many  mit 
booklets,  and  we  do  not  think  that  there  will  be  any  room  for  this  one  in  the  Britiih 
market.  A  point  is  made  of  giving  always  a  reference  to  larger  bcmks  for  full  ifi- 
formation  on  mKtters  beyond  the  scope  of  the  present  one,  which  is  a  cnmmendable  fefttuA 
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PROCEEDINGS   OF   THE  SOCIETY  OF  PUBLIO  ANALYSTS. 
I  ordinaiy  meetiog  of  the  Society  was  held  at  Burlington  House  on  Wedaeeday,  the 
Sth  ult.,  the  President,  Mr.  Adams,  in  the  chair. 

The  minutett  of  the  previous  meeting  were  read  and  confirmed. 
A  ballot  was  taken  for  new  members,  when  the  follomng  were  declared  elected  : — 
,  Hellon,  Public   Analyst  for  Cumberland ;    J.  B.    Harrison,   Qovernment  Analyst, 
iak  Guiana. 
Mr.  H.  D.  Richmond,  of  Cmro,  was  proposed  as  a  member. 
The  following  papers  were  read  and  discussed  : — 

"  On  the  Analysis  of  Disinfecting  Powders  containing  Commercial  Carbolic  and 
phaixiaB  Acids." — By  Dr.  Muter.  ^" 

"  On  the  Chromate  Teat  for  Lead  in  Water." — By  Sidney  Habvbt.  ^M 

"On  the  det«rmination  of  Rosin  in  Soap." — By  Rowland  WiLLiAHs.  ^J 

The  aoxt  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wedneaday> 
DSUtinst.  

r  THE  SOLUBILITY  OP  PHOSPHATE  OF  ALUMINA  IN  ACETIC  ACID 
WITH  SPECIAL  REFERENCE  TO  THE  ESTIMATION  OF  ALUMINA 
IN  FLOUR,  BREAD,   ETC. 

Bt  W.   C.  YoFNQ,  F.I.C,  F.C.S. 

fjfead   at    Mteling,    F^ruar;/,    1S30.> 

pMVitnu  oommunioationa  to  the  Society  I  have  called  attention  to  the  solubility  of 

phosphate  of  alumina  in  acetic  add  and  its  effect  upon  the  "  logwood  "  te«t.     I  propoae 

:j  tkia  papar  to  show  to  what  extent  this  solubility  affects  the  proceasee  in  use  be  tbft 
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determination  of  alum  in  bread,  etc.,  where  the  phosphate  of  alumina  is  precipitated  in 
the  presence  of  free  acetic  add,  and  the  influence  exerted  by  the  acetate  of  ammoniam 
and  other  compounds  present  in  solution  and  by  proceeding  in  a  variety  of  ways. 

The  solutions  used  in  the  experiments  to  be  described  were  of  the  following  strengths, 
Tiz. : — Alum,  100  c.c.  =  *1  gram,  potash  alum,  phosphate  of  sodium,  100  c.c.  =  20 
grams,  acetate    of    ammonium,   100  c.c.  =  20   grams,  acetic   add,  commercial   pure. 

The  experiments  were  made  in  the  following  manner :  100  c.c.  of  alum  solatioii 
taken  in  each  case  (the  quantity  of  alumina  present  representing  the  amount  that  would 
be  obtained  from  100  grams,  of  bread   containing  about   20   grs.  of  alum  in  4  lbs.) 

No.  1.  5  c.c.  acetic  add,  2  c.c.  phosphate  of  sodium  solution,  and  6  c.c.  acetate  of 
ammonium  solution  added,  boiled  and  then  filtered. 

No.  2.  5  c.c.  acetic  add  and  2  c.c.  phosphate  of  sodium  solution  added,  boiled,  then 
6  c.c.  acetate  of  ammonium  solution  added,  again  boiled,  and  then  filtered. 

No.  3.  5  c.c.  acetic  add,  2  c.c.  phosphate  of  sodium  solution,  and  5  c.c.  acetate  o! 
ammonium  solution  added,  set  adde  in  the  cold  and  filtered  as  soon  as  the  predpitate 
settled. 

No.  4.  5  c.c.  acetic  add,  2  c.c.  phosphate  of  sodium  solution,  and  5  c.c.  acetate  of 
of  ammonium  solution  added,  set  aside  over-night,  then  filtered. 

No.  5.  5  c.c.  acetic  add,  2  c.c.  phosphate  of  sodium  solution,  and  5  c.c.  acetate  of 
ammonium  solution  added,  boiled,  and  set  adde  over-night,  then  filtered. 

The  various  solutions  were  added  in  the  order  given  above. 

In  every  case  the  liquid  remained  quite  clear  in  the  cold  until  the  acetate  of 
ammonium  solution  was  added,  when  a  precipitate  commenced  to  form.  In  the  case  of 
experiment  No.  2,  a  predpitate  formed  on  boiling,  which,  after  addition  of  acetate 
ammonium,  became  very  dense,  much  more  opaque  and  apparently  larger  in  bulk  than 
any  of  the  others. 

The  results  obtained,  stated  in  grams.,  are  as  follows : — 


A. 

B. 

C. 

Mean. 

1. 

•0230 

•0230 

•0210 

•0223 

grammes 

2. 

•0250 

•0245 

•0250 

•0248 

19 

3. 

•0218 

•0220 

•0205 

•02143 

>> 

4. 

•0226 

•0225 

•0215 

•0222 

»» 

5. 

•0220 

•0225 

•0230 

•0227 

*> 

Theory  gives         '0258.  „ 

It  will  be  seen  from  these  figures  that  in  every  case  the  result  was  below  theorj, 
the  nearest  approach  being  in  the  case  of  experiment  No.  2. 

It  is  curious  that  in  No.  2  the  character  of  the  predpitate  obtained  diflTered  from 
all  the  others  and  was  larger  in  amount,  as  the  only  difference  between  it  and  No.  1  was 
that  the  solution  was  boiled  after  the  addition  of  the  phosphate  of  sodium,  and  again 
after  adding  the  acetate  of  ammonium,  whereas  in  No.  1  all  the  solutions  were  added 
before  boiling.     The  lowest  result  obtained  was  in  No.  3,  as  was  to  be  expected. 

On  comparing  No.  1  and  No.  5  it  will  be  seen  that  there  is  very  little  difference, 
showing  that  after  precipitation  by  boiling  the  phosphate  of  alumina  does  not  rediBBolfe 
by  long  contact  with  acetic  add  of  the  strength  employed  in  these  experiments.  The 
increase  in  the  precipitate  by  boiling  is  shown  on  comparing  No.  1  with  No.  3.     The  in- 


fli)eDC«  of  the  acetate  of  ammonium  being  so  very  marked  I  repeated  experiments  1,  3, 
iuA  4,  using  in  each  case  1  c,c.  of  acetate  of  ammomum  s^lation,  or  a  fifth  oF  the 
quantity  used  before,  when  I  got  the  toUowing  results  ;  — 

II.  -0185  3.  No  precipitate.  4.  -IIIOS  grms, 

Esperiment  No.  2  was  al<«>  repeated,  using  15  c.c.  of  acetic  acid  and  no  acetate  of 
Bounoiiium,  the  result  being  '0165  gram. 

No.  1  was  the  result  obtained  liy  filtering  immediately  after  boiliog,  No.  .1  in  the 

■  i.l,  and  No.  4  after  boiling  and  aettitig  aside  over-night.     No.  '2  show^  the  degree  of 

liibility  of  phosphate  of  alumina  (preti  pita  ted  from  a  boiUug  solutioa),  with  a  large 

iXL-ess  of  acetic  acid  in  the  absence  of  azatAle  of  ammonium.     These  results  show  very 

clearly  that  the  quantity  of  acetate  of  ammonia  present  has  a  graat  iulluence  on  the 

salubibity  of  phosphate  of  alumina  in  acetic  acid. 

In  order  to  ascertain  if  the  quantity  of  phosphate  of  alumina  dissolved  increased  with 
tha  proportion  of  alum  present,  I  repeated  the  five  experimsnt-i,  using  a  '2  pjr  cent, 
solution  of  alum,  with  the  following  results:  — 


1. 

■0+SO 

■0175             -O-tTO             -0475 

gramntes.             J 

■0.105 

■0500             -0500             -0502 

■ 

Ti". 

■0445 

■0440             -0435             •(J440 

V 

4. 

■(1450 

'04GO             ■0460             -0457 

^ 

■'• 

■0470 

■0^60             -0450             -0460 
Theory  gives        -3516 

On  compiring 

these  figurt 

s  with  the  first  Heries  it  will  be 

seen  that  the  loss  in 

enry  caee  is  slightly  increased. 

M 

The  following 

experiment 

,in  which  15  cc,  instead  of  5 

CC,  as  in  the  formd 

wore  used,  show  the  effect  of  a 

arge  excess  of  acetic  add. 

THE    ANALYSIS   OF  CARBOLIC  AND  SULPHUROUS  DISlNPECTINOj 
POWDERS. 

Bv  Jons-  Mdteh,  Ph.D.,  F.R.S.E. 

Hewt  at  Mefliiig,  Mure/;  IPIJO, 

Woes   our  8fi-;etary  pressed  ma  to  read  a  paper  to  fill  up  an  apparent  void  at  t 

tahniAtj  meeting,  1  thought  that  it  would  not  be  uninteresting  to  initiate  a  disctiasion  on 

subject,  which  is  daily  becoming  more  and   more  important  to  public    analysts. 

I  authorities  are  waking   up   to  the  use  of  the  analyst  aa  a  protector  of  their  in- 

e  ag^ust  the  deceptions  too  often  pracLifcd  by  unscrupulous  persona,  and  there- 

h  ib  is  well  that  Kome  agreement  should  be  come  to  among  ourselves  as  to  the  best 

B  to  employ,  and  also  as  to  the  best  form  of   tender  to  be  recommended  for  use  by 

I  bodies  in  obtaining  contracts.     As  the  latter  has  become  really  a  very  burning 

rtion,  both  to  the  purchasers  and  the  trade,  I  propose  to  take  it  first. 

Tb©  I'Ommon,  loose  form  of  contract  is  for  "  carbolic  acid  powder  cmtaining  10  (or 

■faaps  15)  per  cent,  of  liquid  carbolic  acid  at  so  much  per  ton,"  to  which  is  frequently 

led  tbe  stipulation  that  "  the  base  shall  not  ba  lime."     If  the  words  of  such  contract 

■to  bo  iaterjireted  in  a  strictly  chemical  sense,  viz  :  that  the  powder  shall  contain 
O  15  per  cent,  of  absolute  phenol,  the  whole  thing  becomes  a  farce ;  because  no  such 
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powder  could  be  produced  under  a  cost  that  would  be  absolutely  prohibitory.    All 
chemists  know  that  the  article  commonly  sold  as  "  liquid  carbolic  acid  "  is  not  absolute 
phenol  rendered  liquid  by  the  addition  of  5  to  10  per  cent  of  water,  but  consists  of  the 
higher  phenols  of  coal-tar  (chiefly  cresol)  from  which  the  phenol  itself  has  been  nearlj 
absolutely  removed.     Cresol  has  been  held  to  be  just  as  good  an  antiseptic  as  phenol, 
provided  that  it  be  in  a  free  state,  and  especially  not  combined  with  lime.     Its  com- 
paratively cheap  cost,  moreover,  has  caused  it  to  be  almost  entirely  employed  in  the 
manufacture   of   carbolic   powders.     Why,  therefore,  should  this  fact  not   be  openlj 
recognised,  and  all  sorts  of  difficulties  saved  at  once  to  the  manufacturers,  the  medical 
officers  of  health,  and  the  analyst.     An  analyst  dealing  with  such  a  powder,  and  most 
probably  employing  the  process  originally  described  in  the  Analyst  for  October,  1887, 
or  some  modification  thereof,  naturally  reports  that  the  powder  contains  so  much  per 
cent,  of  tar  phenols  (chiefly  cresol) ;  this  report  being  laid  before  the  authorities,  some 
one  immediately  starts  up   and  exclaims,  "  This  is  not  what  we  want ;  we  contracted 
for  carbolic  acid,"  and  then  the  difficulty  begins.     An  appeal  is  made  to  the  medical 
officer,  and  he,  answering  on  the  spur  of  the  moment,  without    an    opportunity  of 
conferring  with  the  analyst,  may  simply  increase  the  difficulty.     That  this  is  no  fancy 
picture  is  evidenced  by  the  fact  that  it  has  actually  occurred  in  many  cases,  and  I  ha?e 
at  the  moment  in  my  mind  an  instance  in  which  a  firm,  having  taken  such  a  contract, 
have  lately  been  threatened  that  they  will  be  compelled  to  supply  a  powder  containicg 
10  per  cent,  of  pure,  absolute  phenol,  the  medical  officer  declaring  that  he  contracted 
for  carbolic  acid,  by  which  he  means  phenol,  and  nothing  else.     In  some  districts  the 
powder  is  also  required  to  contain  5  per  cent,  of  sulphurous  acid  without  the  use  of  the 
word  "  available,''  and  some  day  we  will  probably  meet  with  the  reductio  ad  a^surdum 
in  the  shape  of  a  demand  by  a  medical  officer  for  such  a  powder  containing  5  per  cent,  of 
free  sulphurous  acid — a  chemical  absurdity.  I  would  therefore  submit  to  you  for  considera- 
tion the  advisability  of  impressing  your  Boards  and  the  manufacturers  with  the  neces- 
sity of  ceasing  to  employ  trade  misnomers,  and  of  contracting  for  a  powder,  the  base  of 
which   shall    be  gypsum  or  siliceous  matter,  and  which  shall  contain  a  certain  per 
centage  of  uncombined  tar  phenols   (chieily  cresol),  and  also,  if  desired,  5  per  cent,  of 
available  sulphurous  add.     I  feel  satisfied  that  in  our  progressive  times  nothing  is  lost, 
either  to  manufacturers  or  to  consumers,  by  calling  a  spade  a  spade. 

Turning  now  to  the  analytical  question,  I  will  proceed  to  make  a  few  short  re- 
marks as  to  the  basis  of  what  will,  I  hope,  prove  to  be  an  interesting  discussion.  1 
still  estimate  the  phenols  in  carbolic  powders  by  the  process  described  by  Mr.  De  Koningh 
and  myself  in  the  Analyst  for  October,  1887,  nor,  despite  the  criticisms  which  sub- 
sequently appeared  by  Mr.  Williams  in  the  Journals  of  Chemical  Ind^tstry^  have  I  seen 
any  necessity  to  alter  it.  The  only  modification  I  have  come  to  in  practise  consists  in 
employing  150  c.c.  of  10  per  cent  solution  of  sodium  hydrate  instead  of  200  c.c.  of» 
5  per  cent,  solution.  It  must  also  be  remembered  by  all  persons  using  the  process  that 
the  acids,  when  measured  over  the  brine,  contain  about  5  per  cent,  of  water ,  because 
we  have  proved  by  experiment  that  commercial  anhydrous  cresol  shaken  up  with  brine 
absorbs  this  amount. 

Speaking  of  commercial  cresylic  acid,  our  salt  test  (described  in  the  same  number  of 
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IffWALTST)  is  a  good  and  ready  teat  to  enable  one  lo  rapidly  decide  whether  a  given  I 
mple  of  creaol  really  contaiuH  water  or  not.  Ileally  anhydrous  crosol  when  shaken  up  I 
itb  tbr«e  volumes  of  brine,  gives  an  increase  iu  volume  of  about  Ti  per  cent.  If  the  I 
'Osol  is  watery,  it  will  either  not  increase  in  bidk  at  all,  or  it  will  decrease  alightJy.  I 
he  t«st  i»  of  course  only  a  sifegiiard  against  gross  frauds,  and  for  the  really  accurate  1 
timation,  I  use  the  distillation  process,  which,  when  not  carried  too  far,  ivill  enable  J 
I  lo  reftd  oSr  exactly  the  c.c.'s  of  water.  The  amount  of  cresol  dissolved  in  the  water  is  ho  I 
(|bt  that  it  may  be  disregarded ;  but,  on  the  other  hand,  if  any  appreciable  amount  of' I 
a  has  come  over,  about  one-tenth  of  its  volume  must  be  added  to  the  water.  I 

The   ordinai'y  cresol  oE  commerce  usually  contains  some  naptbalene,  and  a  rapid 
'I  of  getting  at  a  fairly  accurate  idea  of  its  amount  is  a  desideratum.  This  presence 

li'litalene  is  often  preferred  by  the  purchasers  who  have  the  idea  that,  if  "com- 
eruial  cnrbolic  acid"  becomes  milky  when  put  into  water,  it  shows  its  strength.     The  I 
rooeas  I  have  described  is  as  follows  : —  I 

SO  c.c.  of  the  acid  are  shaken  up  with  200  c.c.  of    10  per  cent,  solution  of  sodinm  V 
rdr&t«,  when  the  acids  readily  dissolve,  leaving  the  naphtalene  floating  on  the  top.    The  I 
■Horn  liquid  layer  is  run  cifT,  a  washing  of  5  per  cent,  solution  of  sodium  hydrat«  is  pat  I 
I,  Bad  the  whole  is  rapidly  filtered  through  a  quick  filter  and  allowed  to  drain.     The  I 
Deoted  naphtalene  is  then  ringed  off  the  filter  into  a  email  beaker  with  water,  and  ia 
len  onoe  more  collected  on  a  pair  of  counterbalanced  filters  in  the  usual  manner.  After 
lUOtDg,  the  filters  are  removed  from  the  funnel  and  dried  as  Far  as  possible  hetween 
Otting  paper  by  judicious  preesuro.     The   filters  are  separated,  and  the  inner  one  and 
lBontent«  are  weighed,  using  the  outer  one  oa  a  tare.     The  amount  of  moisture  held  by 
|A  two  filters  is  sutliciently  alike  to  enable  us  to  get  a  very  fair  approximation  to  the 
: '  .'.mount  of  naphtulene,  quite  nearlyenough  forordinary  purpoaea. 

Tiiking  now  the  analysis  of  sulphurous   ponders,  the  process  I  use  for  the  estima-  I 
.    f  the  available  sulphurous  acid  is  a.H  follow.*  :  - 

Two  gr&ms.  of  a  fair  sample  of  the  powder  are  placed  upon  a  small  61ter,  and  I 
Inalatad  with  anhydrous  ether  until  the  phenols  and  tariy  matters  are  removed,  i 
rUcb  ia  readily  and  quickly  attained.  50  c.c,  ol*  decinormnl  iodius  solution  are  then  ] 
keed  in  &  bottle,  and  m  80on  as  the  ether  has  dried  oil'  from  the  |iowder,  the  c 
tntN  of  the  filter  are  dropped  into  the  bottle.  The  botlla  is  allowed  to  stand  for  balf- 
S-hour  (being  shaken  at  intervals,)  and,  finally,  the  contents  of  the  bottle  are  titrated 
ftdt  with  decinormal  "  hypo  "  in  the  iisual  manner.  The  amount  of  iodine  destroyed 
f  COacM  represents  the  available  sulphurous  acid  in  the  tivo  grama,  of  powder  started 
fitb,  End,  therefore,  it  is  only  needful  to  multiply  the  numl^r  of  c.c.  of  iodine  used  by 
'  0032.  This  method  1  find  to  work  well  with  every  sort  of  powder  in  the  market,  pro- 
Utd  itA  base  be  not  lime.  To  get  a  really  aatiafactory  process  in  the  presence  of  a  lime 
Vffl  a  very  troublesome,  and  1  cannot  say  that  I  have  yet  met  with  one  that  is  at  once 
'')  nnd  good.  If  any  member  of  the  meeting  knows  one,  he  would  be  doing  ua  all 
iir  to  give  it  to  us. 

'•Vo  come  now  to  the  important  question   of  "  reversion."     Sulphurous  powders 

i..«   with  gnat  rapidity,  and  a  perfectly  honestly-manufactured  one  may,  if  badly 

>-|i'.  for  even  a  very  abort  time,  show,  on  analysis,  a  much  smaller  portion  of  av&ilahla 


I 
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sulphurous  arid  than  it  ought  to  do.  It  is,  therefore,  the  duty  of  t 
fdrouH  of  holding  the  scales  of  justice  fairly,  to  try,  if  I'ossible,  to  ascertain  the  uaoQilt 
of  such  revemon.  With  a  powder  made  on  a  gypsum  base  and  with  c&ldum  Vr 
Bulphit«  I  am  not  aware  that  this  is  attainable ;  but  many  of  the  leading  makers  reoo^ 
nising  this,  are  so  constructing  their  powders  as  to  reuder  it  possible.  Some  use  b  pnidf 
siliceous  base,  containing  only  a  neglectable  quantity  of  sulphate,  while  others  nwt 
gypsum  base,  buir  put  in  the  sulphite  in  the  form  of  a  specially- manufactured  « 
salt.  It  would,  at  first  )aght,  appear  that  the  analysis  of  such  a  powder  is  a  very  flinpl* 
matter,  but  this  is  not  60.  The  whole  thing  is  compHcited  by  the  fact  that  the  momat 
water  ia  put  upon  the  powder,  a  double  decomposition  occurs,  and  we  get  insoluble  caldiini 
sulphite  and  sodium  sulphate  ;  and  we  find,  in  practice,  nearly  the  whole  of  the  sulphur 
acid  in  the  insoluble  residue.  To  get  at  the  reversion  iu  such  powders  1  have  deriicd 
the  following  method  ; — 

20  grams,  of  the  powder  are  put  into  a  bottle,  and  200  c.c.  of  water  are  meuoied 
in  with  a  pipette.  After  an  occasional  shake,  the  whole  is  allowed  to  settle,  &ndw>m8itf 
it  Je  poured  off  or  filtered  through  a  dry  filter.  The  decomposition  above  alluded  Ifl 
often  occurs  at  this  stage  of  the  process;  but,  as  will  be  seen,  the  latter  is  not  thereby 
afiected.  20  c.c.  of  the  li(|uid  (  =  3  grams,  of  the  sample),  are  mixed  with  an  eicea  g1 
bromine,  and  filtered  from  any  bromo-cresol  remaining  undissolved.  It  ia  Uwd 
treated  with  an  excess  of  barium  chloride,  and  the  total  sulphuric  add  is  weighed  M 
barium  sulphate.  As,  however,  a  part  of  this  is  due  to  dissolved  calcium  snlphltt, 
another  20  c.c.  are  precipitated  with  ammonium  oxalate,  and  the  lime  weighed  U  » 
honate.  The  calcium  thus  found  is  now  cilculated  to  its  equivalent  amount  of  snlptm 
add,  and  this  is  deducted  from  the  total.  The  remainder  ts  still  further  reduced  b; 
deducting  an  amount  of  sulphuric  add  equivalent  to  the  sulphurous  acid  pranouilf 
found  by  the  iodine  method,  and  the  remainder  represents  the  reverted  salphoroaa  tai, 
and  is  calculated  as  such. 

If  the  powder  be  made  with  a  siliceous  base,  it  may  be  more  convenient  for  titan 
who,  only  doing  the  analysis  now  and  then,  prefer  a  gravimetric  method,  to  prcceed  a 
follows : — 

Drop  two  grams,  of  the  powder  into  a  beaker  containing  an  excels  of  bromiw 
water,  and  while  this  is  acting,  take  another  2  grams.,  put  it  into  a  dish,  i 
with  fuming  hydrochloric  arid  (free  from  chlorine).  Now  evaporate  to  dryness,  re- 
dissolve,  and  then  throw  down  the  sulphate  with  barium  chloride  in  both  parte.  Tb« 
difierence  between  the  two  results  calculated  to  sulphurous  acid  will  give  the  amoaot  of 
that  body  present  in  tho  2  grams,  of  sample  tAken.  If  the  base  be  all  but  free  tna 
sulphates,  we  thus  get  a  fair  idea  of  the  probable  reversion  at  the  same  time. 
Disccssios. 

SI)'.  Blount  said  that  a  superstitious  \-alue  was  generally  attached  to  the  dis- 
infecting powers  of  the  lower  tar  acids.  In  the  spec!  fie  it  ion  for  creosote  used  bytli» 
Crown  Agents  for  the  Colonies  and  in  vogue  among  engineers,  it  wna  laid  down  that  tW 
creosote  should  yield  not  less  than  10  per  cent,  of  tar  acids,  of  which  at  least  half  "iilo 
be  curbolic  acid,  distilling  at  a  temperature  not  exceeding  450^  F.  "  {^.IS'^  C).  Baviof 
regard  to  the  ambiguity  of  the  term  "  carbolic  acid,"  and  the  risk  of  its  being  looleil 
upon  as  equivalent  to  phenol,  he  preferred  in  reporting  upon  samples  exaoiined  nnitt 
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!■  ^ledficatioa  to  nee  the  pbrsse  "  tar  adds  distilling  below  450"  P."  as  more  accurate, 
It  eoiuetimes  happened,  however,  that  a  client  stickled  for  "  carbolic  acid,"  in  which 
cue  be  was  accuBtomed  to  write  the  woi'du  in  quotation  marks,  and  indicate  that  tho 
i-pecification  was  reeponsible  tor  thein. 

As  to  the  queation  of  extracting  the  tar  acids,  most  of  the  creosotes  he  saw  were  of 
I  ijaality,  and  };ie!ded  more  than  111  per  cent,  of  tar  adds  wben  the  distillate  below 

'  V.  was  extracted  with  caustic  soda,  thus  complying  with  the  specification  ;  buteuch 
Ntmpiea  as  otily  just  contained  the  permitted  minimum  of  tar  acids,  and  from  which  it 
wa4  therefore  important  in  judging  them  to  get  out  every  trace,  were  distilled  to  the 
point  of  pitching  and  then  extracted. 

Mr.  Oassau  said  that  in  the  analysis  of  creosotes  he  had  found  that  unless  the  dia- 
tilbtion  was  carried  to  the  point  of  pitching,  the  whole  of  the  "  tar  acids  "  were  not  got 
out.  Ue  had  found,  further,  that  the  passing  nr  condemnation  of  a  sample  might  de- 
pend upon  the  dilToreuce  made  by  carrying  the  di^atillation  to  this  point.  Particular 
apeciGoitions  had  to  be  followed  in  which,  as  a  rule,  certain  definite  percentages  of 
"  crude  tar  acids  "  were  mentioned.  In  one  with  which  he  had  frequently  to  deal,  the 
amount  of  "crude  tar  aeiJa"  was  fixed  at  S  por  cent,  for  creosote  intended  for  the  treat- 
ment of  timber,  and  this  could  certainly  not  be  regarded  as  a  high  standard  to  take. 
Specifications  for  the  i-upply  of  carbolic  powders  and  liquids  were,  like  those  in  use  for 
creosote,  of  a  very  variable  character.  There  were,  in  fact,  all  sorts  of  specifications  and 
all  sorts  of  rules  laid  down  ;  it  wag  very  desirable  to  find  out  according  to  what  autho- 

ftt  they  had  been  prepared,  and  if  possible  to  arrive  at  some  sort  of  understanding 
i  Ehe  whole  matter,  which  was  at  present  in  a  state  of  much  confusion. 
'  He  desired  to  mentioo  further,  firstly,  that  he  had  found  it  necessary  in  determining 
ter  acids  to  wash  repeatedly  with  the  soda  solution  in  successive  eepara'e  quantities  ; 
and  secondly,  after  the  separation  of  the  adds  to  allow  them  to  stand  over  the  salt  and  add 
«otutioD  for  at  least  twelve  hours.  When  these  steps  were  not  taken,  the  results  were 
always  too  low,  and  sutGciently  so  to  make  a  considerable  difference. 

Referring  to  the  use  of  the  term  "  Carbolic  Add,"  Mr.  Cassal  said  that  it  could 
not  ba  taken  as  synonymous  with  Absolute  Phenol.  The  term  "  Carbolic  Add  "  had 
Klwriys  been  applied  to  a  mixture  of  phenol  bodies  ;  this  was  the  recognised  trade  mean- 
.'  of  the  term,  and  to  assert  that  it  meant  absolute  phenol  was  to  take  an  improper 
'ritage  of  the  existing  confusion  iu  chemical  nomenclature.  He  agreed  with  Dr. 
Li.ter  as  to  the  unnecessary  difficulties  introduced  by  (ui.'h  a  prccoedin^.  If  medical 
i-:-n  and  sanitary  anthorities,  for  reasons  no  doubt  best  known  to  themselves,  but  which 
they  would  find  it  difficult  to  spedfy,  required  absolute  phenol  to  be  supplied  to  them, 
they  ought  to  use  the  proper  chemical  term,  aud  they  would  then  be  justified  in  calling 
nma  the  analyst  to  decide  whether  they  had  lieen  supplied  with  what  they  had  asked  for. 
^L,  Mr.  Adams  said  that  phenol  was  much  more  active  as  a  disinfectant  than  as  a 
^HhmDt,  and  there  was  a  great  difi'ereuce  between  the  two.  As  a  true  disinfectant,  he 
^Bllgbt  the  medical  profession  generally  held  phenol  as  the  best  of  all  the  tar  acids.  Speak- 
ing For  himself,  he  had  not  much  confidence  in  any  ;  he  was  quite  positive  that,  in  the 
ordinary  way  in  which  tbey  were  used,  they  exert  no  power  as  bacteriacides.  He  had 
nvcml  very  interesting  facts  in  connection  with  that  point,  and  one  was  so  clear  that  it 
wu  wortii  relating  there.  Many  years  ago  ha  had  some  papers  brought  to  his  house 
from  the  secretary  to  his  hospital.  He  knew  that  some  of  the  secretary's  children  had 
jnst  died  of  violent  scarlet  fever,  and  was  consequently  rather  anxious  about  bis  own 
childreo  ;  he  therefore  drenched  the  papers  with  a  strong  solution  of  carbolic  acid,  and 
then  placed  them  in  a  window  at  the  top  of  his  house,  exposed  to  the  sun  and  out  of 
reach,  as  he  hoped,  of  his  children.     He  was  working  one  day  at  a  lathe  in  this  room, 
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when  one  of  his  little  children  got  hold  of  some  of  the  papers.  He  took  her  at  once  and 
washed  her  hands,  but  after  three  days  that  child  had  the  scarlet  fever.  A  more  distmct 
proof  of  the  source  of  infection  than  that  could  hardly  be.  He  did  not  pretend  that  the 
whole  of  the  papers  were  drenched  through  and  through,  but  all  the  outside  was,  and 
they  were  exposed  for  months  in  the  sunlight.  Personally,  therefore,  he  had  very  little 
belief  in  the  use  of  carbolic  add  as  a  bacteriacide ;  but  still  he  did  consider  it  was  a 
valuable  disinfectant.  It  had  an  inhibitory  power  over  the  germs,  and  for  the  time 
suspended  their  activity,  but  as  soon  as  the  carbolic  add  had  evaporated,  unless  it  was 
sufficiently  strong,  it  left  the  bacteria  as  active  as  ever.  He  could  mention  many  other 
instances  which  had  caused  him  to  come  to  the  condusion  that  coal  tar  adds  were  use- 
less for  the  positive  destruction  of  disease  germs.  He  had  a  different  opinion  abouc 
sulphurous  acid,  but  the  ordinary  way  of  burning  a  few  ounces  of  sulphur  in  a  large 
room  was  not  enough.     A  pound  to  a  thousand  cubic  feet  of  space  was  required. 

ON  THE  CHROMATE  TEST  FOR  LEAD  IN  WATER. 

By   Sidney    Harvey,    F.C.S.,   F.I.C. 

Read  at  Meeting^  March^  1890. 

As  my  paper  *'  On  the  detection  of  lead  in  potable  Waters  by  means  of  Potassium  Bichro- 
mate," published  in  the  Analyst  for  1881  (vol.  6,  pp.  146),  has  apparently  escaped  the 
notice  of  several  chemists,  and  as  I  have  since  had  abundant  opportunities  of  testing  the 
extreme  delicacy  of  the  chromate  reaction,  I  feel  justified  in  again  drawing  the  attention 
of  analysts  to  the  subject,  referring  for  full  details  to  my  previous  paper. 

The  H^S  test  for  metallic  impregnation  is  of  course  a  most  essential  one,  but  it  k 
not  always  safe  to  ascribe  the  colour  thereby  struck  to  lead  thus  ignoring  the  possible 
presence  of  copper  and  tin,  and  it  is  most  desirable  before  proceeding  to  quantitative  T^ 
suits  to  be  sure  of  the  presence  of  the  very  metal  suspected.  For  the  purpose  of 
proving  the  presence  of  lead  nothing  in  my  experience  exceeds  the  delicacy  of  the 
chromate  reaction,  which  is  performed  as  follows  : — 

Half  a  litre  of  the  water  in  question,  if  it  can  be  spared  (otherwise  quarter  of  a 
litre  will  do),  is  placed  in  a  conical  predpitating  jar  (Phillips's)  about  two  grains  of 
KoCr^O^  are  added,  and  dissolved  by  agitation.  The  mixture  is  set  alongside 
another  jar  containing  "  lead-free ''  water  treated  in  a  similar  manner.  It  is  assumed 
that  the  water  is  quite  clear,  if  not  it  must  be  carefully  filtered  to  render  it  so ;  the 
addition  of  any  add  is  objectionable,  and  previous  concentration  is  unneccessary  and 
even  injurious.     The  use  of  the  bichromate  in  crystals  is  also  essential. 

Water  containing  as  little  as  one  fiftieth  of  a  grain  per  gallon  of  lead  will,  when 
thus  treated,  become  sensibly  turbid  in  about  fifteen  minutes,  and  the  turbidity  iB 
rendered  the  more  apparent  by  contrast  with  the  jar  alongside.  In  about  twelve  hours, 
if  undisturbed,  the  predpitate  will  have  completely  settled,  and  the  fiuid  may  be  poured 
off  to  the  last  drop,  leaving  the  bottom  of  the  jar  coated  with  the  PbCrO^,  which 
latter  may  be  rendered  much  more  distinct  by  mixing  it  with  a  few  c.c.'s  of  distilled 
water,  and  allowing  the  same  once  more  to  settle  in  a  narrow  fiat  bottom  tube.  Of 
course,  in  the  case  of  waters  containing  larger  amounts  of  lead  than  the  above,  the  re- 
action is  much  more  prompt  and  decisive. 

No  other  metal  likely  to  be  present  in  water  will  give  a  similar  reaction,  and  I  am 
inclined  to  think  that  this  test  for  lead  is  amply  sufiicient  for  all  practical  purposes. 
One  fiftieth  of  a  grain  per  gallon  of  lead  is  equivalent  to  one  part  in  three  and  a  half 
millions  or  to  one  part  of  PbCr04  in  two  and  a  quarter  millions,  thus  demonstrating 
the  remarkable  insolubility  of  chromate  of  lead. 

(Coivdvsion  of  th^  Societ'i/a  Proceedings,) 
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BCTION    AND    QUANTITATIVE    ESTIMATION    OF    INORGANIC    AND 
ORGANIC  POISONS  IN  BODIES. 
By  Db.  Aston  Seypa." 

iNTttOOHtTlON. 

uraa  toxioologUta  have  at  their  disposal  a  vast  amount  of  chemical  literature,  I 
•  tbis  arucle  will  be  welcome  to  many,  particularly  as  it  is  the  result  of  my  own 
Boieiioe  and  obser  vat  iocs.  My  object  has  been  to  find  a  practical  qualitative  and 
qnaatitative  course  for  the  detuction  of  tboee  poisons  which  are  within  reach  of  the 
public,  without  troubling  about  such  bodies  as  bitters,  drastics,  etc.,  which,  in  the  present 
•tktd  of  science,  cannot  be  detected  with  certainty,  whatever  cuire  and  material  the 
analyst  might  waste  on  the  matter. 

The  analysis  consigta  of  a  preliminary  examiuatioD,  and  the  regular  chemical  course. 
The  expert  conducting  such  an  investigation  roust  never  omit  to  make  the  fullest  in- 
quiries altout  the  case,  as  often  valuable  clues  will  be  obtained,  saving  an  immense  dea^J 
.of  time  and  trouble. 

^^—  rKCEjMiNAKV  Tests. 

^B^  (</)  Btoo'l. 

^^^^Blho  blood  is  often  in  a  etate  of  partial   docamposition,  particularly  if  a  long 

m^^apsed  l>etween  the  time  of  death  and  the  investigation.  The  reduction  of  itn 
l&Iouring- matter  is  more  or  less  complete,  no  that  a  spectroscopical  examination  is,  of 
ooarae,  useless.  If  the  blood  should  be  dry,  it  may  be  dissolved  by  water  containing  a 
timce  of  caustic  soda.  The  spectrum  of  a  partially  reduced  blood  mostly  shows  a  con- 
tjnoed  laxwd  absorption  band,  which  ia  composed  of  three  lines,  viz.,  two  of  oaybicmo- 
globio,    with   the  haemoglobin   ona  betw««n.     Sometimes  the  band  is  accompanied  by 

rline  in  the  red  part  of  the  spectrum,  which  is  due  to  either  hiematin  or 
>globin. 
(f  this  fourth  line  is  observed,  the  blood  must  be  tested  as  to  its  reaction.  If 
>,  this  points  to  motha-moglobin  ;  if  acid,  to  hiematin.  The  first  case  deserves  but 
little  ttttention,  as  a  rule,  unless  there  ha.4  been  poiNoaing  with  hydrogen  sulphide  (which 
M  not  likely  to  originate  from  the  putrefaction  process),  but  the  second  points  to  the 
adminietj-ation  of  acids,  nitroglycerin,  potassium  chlorate,  or  ferruoyanlde  or  nitro- 
b*Dxol.  Tbeae  bodies  will  then  have  to  be  searched  for  in  the  urine  and  other  parts  o[ 
tlM  body. 

Id   most  oases,  the  only  question  is  to  decide  whether  the  blood  contains  carbonic 

If  we  have  to  deal  with  a  blood  whose  osyhipmogbbin  has  been  completely  con- 

I  into  the  carbonyl  compound,  withoot  the  reverting  process  liaving  set  in,  the 

a  of  the  carbonic  oxide  is  easy,  chemically  as  well  as  apectroBCopically.     If  the 

r,  only  shows  cho  lines  of  the  non-reduced  or  partially  reduced  hn'matin, 

vdetectioii  of  the  carbonic  oxide  is  not  successful,  and,  in  fact,  not  likely  to  be  so. 

P-Kot  unfrequently,  a  blood  will  have  to  be  examined  for  carbonic  oxide,  when  in 

■  carbouylhitmoglobin,  oxyhfcmoglobin  and  haimoglobin,  with  perhaps  methteoio- 

1  or  hiematiu. 

1^  In   such  a  ca:^,  the  preeenca  of  the  carbonyl  compound  can  only  be  proved  hj 

•  C/irmiin-  ZHtung,  allglitij  abridged. 
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adding  ammonium  sulphide,  aod  noticing  whether  the  absorption  band  moves  towuilc 
the  red  part  o!  the  gpectritm.  The  ahamicd  testing  with  Boda  ley,  with  or  without 
calcium  chloride,  is  not  trustworthy, 

((.)  IM„. 

In  testing  this,  it  must  bs  noticed  this  fluid  undergoes  remarkable  changes  whild 
the  poison  is  acting ;  also  that  many  poisons  only  then  pass  into  it  when  their 
physiological  action  is  over.  Therefore  ascertain,  if  possible,  the  quantity  of  the  uriott 
then  look  at  its  colour,  notice  the  Ftmell,  test  for  blood,  albumen,  sugar,  also  its  bebftviour 
towards  barium  chloride,  both  before  and  after  addition  of  hydrochloric  acid. 

The  urine  may  also  contain  volatile  bodies,  balBams,  alkaloids,  and  poieonous  meUk; 
whilst  if  poisonous  doses  of  potassium  chlorate,  iodide  or  bromide  have  been  given  tbq 
wHl  be  readily  detected  in  this  Quid. 

(e)   The  coiif,''nt9  itft/ie  Stomach. 

After  noticing  the  odour  and  reaction,  try  whether  there  is  a  phosphorewenoe  fa 
the  dark.  If  the  stomach  has  an  alkaline  reaction,  any  phosphorescence  cannot  be  dot 
to  phosphorus,  but  te  cauEed  by  a  fungoid  growth,  then  phosphorun  only  lights  when 
the  contents  are  acid.  The  reaction  of  the  contents  will,  according  to  ciroumstucHi 
be  add,  alkaline,  or  neutral.  Poisoning  caused  by  corrosive  .acids,  caustic  alkaliet,  St 
haloids,  is  sure  to  have  been  recognised  by  the  medical  man  who  conductod  UiB  pot- 
mortem  ezamiuation. 

The  odour  will  not  give  much  information  if  the  contents  are  much  pntrefisd.  Bat 
when  they  are  apparently  in  a  good  etate  of  preservation,  I  have  often  noticed  alottll- 
some,  sweetish  smell  in  the  case  of  a  decided  form  of  arsenical  poisoning.  If  the  mO' 
tents  are  solid,  it  is  best  to  take  an  aliquot  part  and  digest  it  in  a  small  beak«r  vitfc 
spirits  of  wine,  and  finally  wash  the  insoluble  matter  with  ether.  The  residua  nul 
now  be  rigorously  examined  with  the  microscope,  which  will  often  show  remnanta  of 
medicines,  pills,  or  poivders.  The  alcoholic  solution  may  be  tested  for  oxalic  aoid.  Id 
many  cases  the  stomach  has  been  washed  out  for  the  purpose  of  the  post-mortem.  In 
this  case  the  sediment  of  the  wash-water  must  bs  carefully  examined.  Many  indifbreU 
objects  will  often  be  found,  such  as  particles  of  carbon,  fragments  of  coflee,  potftton, 
grain,  greens  or  flesh,  also  crystalline  bodies,  such  as  triple  phosphate,  if  the  stomach  hu 
an  atkatine  reaction.  If  seeds  are  found  they  must  ba  well  washed  with  water,  Alcohol 
and  ether,  sorted,  weighed  and  examined.  If  particles  of  areenious  acid  are  notice^ 
they  may,  after  being  freed  from  adhering  matter,  Ijq  gently  dried  and  wcogbed,  or 
dissolved  in  solution  ol  potassium  bicarbonate,  and  titrated  with  iodine.  When  tb 
microscopical  Investigation  Is  over,  It  is,  in  many  cfisas,  advisable  to  take  a  little  of  ths 
contents  and  test  for  arsenic  first,  as  this  is  the  commonest  form  of  poison.  If  not  found, 
another  portion  may  be  exhausted  with  water,  and  the  Ultrate  be  examined  for  soiuMe 
metallic  salts,  more  particularly  the  chlorate,  nitrate,  iodide,  bromide,  ferro  or  feni- 
cyanide  of  potassium. 

2.^Spe<.ial  FAiiT. 

If  the  preliminary  testing  has  given  no  particular  indication,  I  start  the  chanitsl 
analysis.     I  first  of  all  submit  the  organs  to  a  fractional  distillation.      The  rttddn* 
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■Mt  in  retort  is  then  exb&USUd  with  alcohol  to  dissolve  out  any  alk&loide,  aod  tboa^ 

aft^mrds  chloriiuBed  for  the  purpose  of  tsGting  for  metallic  poisons. 

Volatile  Bodies. 

The  cootents  of    each  jar  are  examined  eeparately.      A  portion    is  cut  up  into 

all  pieces  and   put  into  a  suitable  retort   conttuuing  water.     The  first  distillation 

me  by  immersing  the  retort  in  boiling  water  for  several  hours.     I  then  add  to  the 

a  a  little  tartaric  acid  and  once  more  distil,  this  time  hy  means  of  a  current  of 

In  this  way  we  get  two  fractions.    The  first  contains  the  readily  volatile  bodies, 

b  as  alcohol,  aldehyde,  acetone,  chloroform,  nitrobenzo!,  turpentine,  camphor,  amines, 

I  their  eulpho- derivatives.     In  the  second,  the  remnants   of  the  first,  further  fatty 

I,  carbolic  acid,  hydrocyanic  acid,  phosphorus,  etc.     If  chloi-al  hydrate  or  potassium 

1*  are  suspected,  the  organs  are  moistened  with  respectively  caustic  potash  or 

bicarbonate  and  distilled   from  the  water-bath,  but  should  it  be  necessary  to 

■duct  a  steam  distillation  from  an  alkaline  Huid,  1  prefer  to  first  make  an  acid  extract 

1  water  containing  some   tartaric  acid,  which  is  then  filtered  and  made  alkaline 

e  distilling. 
[  If  the  acid  distillate   is  ready,  I  properly  notice  its  reaction,  colour,  odour,  degree 
irbidity,  and  particularly  its  bulk,  so  as  to  be  able  to  make  a  quantitative  estimation 
P^sny  substance  (such  as  alcohol)  which  the  distillate  may  contain. 
TuE  FiHST  Fbaction. 
(«)  Test  with  add  silver  nitrate  ;  (/i)  with  ammoniacal  ditto  (aldehyde)  ;  {c)  with 
ropruaside,  potash,  and  acetic  acid  (aldehyde,  acetone).     Then  test  with  alkaline  per- 
nganate  {d)  as  follows : — 10  c,c,  of  distillate  are  mixed  with  a  few  drops  of  potash 
^  and    1  c.c.   of    a  saturated  solution  of    perman^'anate  and  allowed    to    stand  for 
|ve  hours  in  a  closed  vessel.     If  oxidisable  bodies  are  {iresent,  reduction  soon  sets 
md  the  parmanj^ranate   gets  decoloi-ised.     The  filtrate  is  then  tested  for  aldehyde 
I  ammoniacal  silver.     A  large  increa-io  in  the  amount  of  aldehyde  points  to  the 
>  of  alcohol.      As  is  well  known,  an   alkaline    permanganate    acts    differently 
I  cold   than   at  the   boiling    heat.       In   the    cold   the   following  reaction    takes 
I  (in  presence  of  organic  matter): — 

(1)  K.MnA  =    MnA  +  K.O  +  0,  ^1 

(2)  K,Mn,0,  +  MnA    =    SMnO,  +  MnA  +  K.O  +  0.  ^^ 
On  boiling  :          K,MnA  =  -  MnO,  +    K.O  +  d 
It  is  highly  probable,  although  not  yet  proved,  that    in  the  cold  the  liberated 

1  will  first  act  on  any  organic  matter  before  pero\idising  the  manganic  oxide. 
(«)  With  iodine  and  potash  ley  aa  follows  : — In  a  test-tube  I  introduce  a  pinch 
tiodine,  then  ]<■  c.c.  of  the  fluid  and  3  drops  of  a  30  per  cent,  potash,  then  heat  to 
t§^  C,  when,  owing  to.the  formation  of  iodoform,  the  liquid  will  get  more  or  less  turbid. 
If  the  iodine  is  used  up,  a  little  more  of  it  most  be  added,  and  its  e\oesg 
finally  be  removed  by  cautious  addition  of  potash  ley.  As  iodoform  does  not  always 
well-defined    crystals,    the    best    thing    is   to    agitate    the    solution  with 

*  8upp06)Dg  there  Is  alK)aIerroojanld& 
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ether  and  allowing  the  latter  to  evaporate.  If  after  a  microflcopical  examination 
of  the  residue  there  is  still  a  doubt,  Lustgarten  recommends  the  treatment  of  the 
crystals  with  resordn  and  potash  to  get  rosolic  acid.  (/ )  With  resorcin  and  potash 
(chloroform).  I  have  slightly  modified  Lustgarten's  test.  In  a  tube  introduce  a  pinch 
of  resorcin,  lOcc.  of  the  distillate,  3  drop 9  of  a  30  per  cant,  potash  ley,  and  warm 
gently,  when  the  beautiful  rosolic  acid  iH  soon  formed.  This  test  is  more  delicate  than 
the  isonitril  test ;  then  however  powerful  and  characteristic  the  smell  may  be,  it  is 
often  masked  by  the  presence  of  amines.  In  regard  to  the  prussian  hloe 
test  (treatment  of  chloroform  with  alcoholic  ammonia  and  potash),  although  when 
performed  under  pressure  a  good  result  may  be  obtained,  this  test  is  far  inferior 
to  the  rosolic  acid  test,  (g)  Zinc  dust  and  hydrochloric  acid  (nitro-benzol).  10  c.c. 
of  distillate  are  mixed  with  an  equal  volume  of  90  per  cent,  alcohol,  a  little  zinc  dost 
is  added,  then  1  c.c.  of  hydrochloric  add,  and  a  drop  of  platinic  chloride.  After  standing 
for  three  hours,  the  liquid  is  decanted  from  the  undissolved  zinc  and  the  greater 
part  of  the  spirit  driven  off  on  the  water-bath.  The  residue  is  now  diluted  with  water, 
rendered  alkaline  with  potash,  and  shaken  out  with  ether.  The  ether  is  evaporated 
and  the  residue  tested  for  aniline  with  freshly  prepared  solution  of  chloride  of  lime, 
which  will  produce  a  blue  colour  should  nitro-benzol  have  been  present.  (A)  With 
hydrochloric  acid  and  alcoholic  solution  of  phloroglucin  (ethereal  oils).  This  test, 
proposed  by  Ihl  for  the  detection  of  bodies  of  an  aldehydic  nature,  will  often  give 
unreliable  results  when  applied  to  the  distillate  of  portions  of  bodies,  but  it  is  best 
applied  to  the  distillate  of  the  urine.  Hager's  test  for  oil  of  turpentine  is  best  carried 
out  as  follows : — A  pinch  of  guaiaoum  is  dissolved  in  1  c.c.  of  absolute  alcohol  and 
5  drops  of  oil  of  lemon  and  the  mixture  boiled ;  10  c.c.  of  distillate  are  added  and  the 
whole  boiled  once  more.  The  test  only  succeeds  when  notable  quantities  of  turpentine 
are  present  and  the  reagent  must  be  quite  fresh.  If,  however,  the  distillate  should 
have  no  action  on  alkaline  permanganate  or  solution  of  chromic  acid,  ethereal  oils  are 
out  of  the  question. 

A  quantitative  estimation  of  these  volatile  bodies  will  not  often  be  practicable, 
not  so  much  because  no  proper  processes  exist,  but  chiefly  on  account  of  the  scarcity  of 
material.  An  exception,  however,  is  the  estimation  of  the  alcohol.  Any  one  who  has 
often  had  occasion  to  quantitatively  determine  alcohol  in  poisoning  cases  will  often 
wonder  how  it  is  so  comparative  little  attention  has  been  paid  to  this  subject  in  the 
works  on  toxicology  and  even  chemistry.  Barely  will  the  contents  of  the  stomach  be 
in  such  a  fresh  condition  and  the  amount  of  alcohol  so  large  as  to  admit  of  the  estima- 
tion of  the  alcohol  by  the  usual  process,  viz.,  distillation  and  specific  gravity,  more 
particularly  as  the  gravity  may  be  altered  by  the  presence  of  amines.  Even  addition 
of  mineral  acids  or  even  platinic  chloride  and  redistilling  will  not  altogether  remove  the 
organic  bases.  The  only  way  is  to  oxidise  the  alcohol  to  acetic  acid  and  to 
estimate  this  volumetrically.  I  carry  out  this  estimation  as  follows : — The  distillate 
is  once  more  distilled  off.  What  passes  over  in  the  iirst  quarter  of  an  hour  is 
collected  into  a  receiver  containing  some  dry  potassium  carbonate.  The  process  is 
repeated  until  we  Anally  have  a  distillate  measuring  about  10 — 20  c.c,  mostly  strongly 
ammoniacal.    It  is  put  into  a  high-pressure  flask,  mixed  with  3  c.c.  of  a  twenty  per  cent. 
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Et  of  potafieiiim  bichromate,  and,  after  boing  placed  in  a  freezing  mixture,  mixed* 
rith  Kbout  10  c.c.  of  strong  gulphiiric  acid,  or  more  if  the  iodoform  test  htn  been  very 
occeefiful.     Aft«r    cloEing    the    ilask  it  is  heated    in    boiling    water    for  eight    hours. 
kfler    cooling,    the    contents  are  put    into   a    flask  (kept  cool),    supersaturated 
ot*>-h,    and    boiled    until    every    trace   of   compound    ammoniEm    biw    completely 
ppeaired,    which    ia    readily  ajicertained    by   exposing  tu   Glie   v.tpours  u,  piece  u[ 
tmiis  paper. 

After  acidifying  the  solution  with  sulphuric  or  phosphoric  acid,  it  is  distilled  (by 
i«AD8  of  introdudog  steam)  until  the  distilUte  b  no  longer  acid.     The  distillate,  often 

leaeuring  a  litre,  is  titrated  with  —  eoda,  using  lUntus  as  indicator.     The  alcohol  ii 

iloulated  from  the  amount  of  acid  found,  and  it  must  then  be  re-calculat«d  to  thtl 
riginal  volume  of  the  distillate.  To  make  sure  the  distillate  really  contained  acel^o 
ad,  the  neutralised  fluid  is  boiled  down  to  a  smalt  bulk.  An  aliquot  part  is  tested 
ith  barium  chloride,  and  should  there  be  any  precipitate,  it  must  be  collected  and 
dowed  for.  Another  portion  is  mixed  with  a  few  drops  oE  alcohol  and  then  with 
llphuric  acid  in  excess.  If  after  twenty-tour  hours  there  is  a  strong  odom-  of  acetic 
;ber,  the  presence  of  acetic  acid,  therefore  the  presence  of  alcohol  is  proved  beyond 
>ubt.     Or  we  may  apply  Garstanger'a  well-known  cacodyl  test. 

The  principles   of  the   method  just  described  will  be  easily  understood. 
awever,  point  out  the  absolute  neceesity  of  thoroughly  boiling  the  oxidised  mixtursg 
ith  potash,  otherwise  the  process  is  bound  to  fail.     The  amines  always  pass  into  the 
looholic  distillate,  even  if  distilled  from  an  acid  solution.    They  are  not  acted  upon  by  the 
xidimng   mixture,  and,  therefore,  unless  removed  by  boiling  with  caustic  potash,  they 
roald  again  get  into  the  acetic  diBtiLlate. 

As  already  stated,  not  much  importance  seems  to  be  attached  to  the  quaHtativeai 
U&ntitative  toxicological  determination  of  alcobol ;  not  so  much  because  there  v 
sU»bIe  processes,  but  principally  becatiae  it  is  only  reckoned  a,  poison  in  its  pure  state. 

bold,  however,  a  quite  difisrent  opinion.  Think  how  alcobol  in  its  various  forms,  from 
randy  to  methylated  spirits,  is  within  almost  everybody's  reach,  and  how  easily  it  may 
e  ftbused  ;  not  so  much  in  the  case  of  grown-up  people,  hut  helpless  infants.     Is  it  not 

well-known  fact,  that  gin,  for  instance,  is  largely  administered  to  infanta  to  make  them 
leep,  and  how  many  have  not  in  this  way  been  killed  hy  their  unnatural  mothers, 
rithout  these  in  the  least  being  suspected  '•  Are  not  two  tableepoonftils  of  corn  brandy 
ften  a  fatal  dose  for  a  child  of  six  months  old  1  Is  it  not  probable  that  among  the 
iwer  closes  this  comparative  safe  way  of  infant  poisoning  is  largely  practised  t  The 
hsmical  detection  of  alcohol  is  beset  with  difficulties  ;  then  first  of  all  it  rapidly  passes 
ot  of  the  system,  and  it  has  also  been  proved  that  traces  are  actually  formed  in  the 
iving  argamsm,  whilst  it  is  even  a  product  of  putrefaction.  I  therefore  must  insist 
ipOD  the  qaantitative  estimation  of  the  spirit,  which,  if  the  amount  should  be  excessive, 
fill  point  to  the  use  of  alcoholic  liquori>,  or  even  tinctures,  or  may  be  in  other 
a  a  valuable  clue. 

{To  bt  coTOinwd.) 
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ON  A  VOLUMETRIC   METHOD  OF  GENERAL  APPLICABILITY  FOR  THE 
DETERMINATION  OF  COMBINED  SULPHURIC  ACID.* 

By  Launoblot  W.  Andrews. 

Of  the  volumetric  methods  at  present  in  use  for  the  determination  of  sulphuric  add, 
none  can  be  considered  entirely  satisfactory,  although  some  of  them  are  very  useful  for 
technical  purposes.  Several  of  these  methods  involve  a  double  titration,  some  require 
three  standard  solutions,  and  others  are  only  applicable  in  the  absence  of  bases  predpi- 
table  by  sodium  carbonate. 

The  author  believes,  therefore,  that  the  presentation  of  a  new  method,  applicable 
in  the  presence  of  magnesium,  calcium,  aluminum,  zinc,  manganese,  iron  (ferric),  nickel, 
cobalt,  and  silver,  which  requires  but  one  standard  solution  with  a  single  titration,  and 
which  in  precision  is  at  least  equal  to  the  ordinary  gravimetric  determination  as  bariam 
sulphate,  while  demanding  much  less  time  for  its  execution,  will  not  be  thought  super- 
fluous. 

The  process  depends  upon  the  following  series  of  reactions :  First,  to  the  solution 
of  a  sulphate  is  added  an  excess  of  a  solution  of  barium  chromate  in  hydrochloric  add ; 
second,  the  solution  is  neutralised  with  ammonia  or  calcium  carbonate,  and  filtered; 
third,  the  filtrate  is  acidified  with  hydrochloric  acid,  potassium  iodide  added,  and  the 
free  iodine  titrate  with  decinormal  sodium  thiosulphate  solution  (1  c.c.  =  12  654  mg. 
iodine  =  2  662  mg.  SO,). 

The  barium  chromate  employed  may  contain  burium  sulphate,  but  must  be  com- 
pletely freed  from  soluble  chromates  and  from  barium  carbonate,  nitrate  or  chloride,  by 
prolonged  washing,  first  with  boiling  water  slightly  acidified  with  acetic  acid,  finally  with 
hot  distilled  water,  until  the  washings  give  no  precipitate  with  sulphuric  acid,  and  (in 
a  quantity  of  100  c.c.)  a  barely  prcseptible  reaction  with  hydrochloric  acid,  potasdnm 
iodide  and  starch  paste.t 

A  suitable  solution  of  the  barium  chromate  is  prepared  by  digesting  it  with  hydro- 
chloric add  containing  3G  grms.  acid  in  the  litre.  This  solution  will  contain  from  2  to 
4  per  cent,  of  barium  chromate,  according  to  the  temperature  at  which  it  was  prepared. 

The  reagent  being  ready,  the  analysis  is  performed  as  follows :  — 

The  sulphate  to  be  determined  is  diluted,  if  necessary,  until  it  does  not  contain 
more  than  2  per  cent ,  at  most,  of  sulphuric  anhydride,  is  made  approximately  neutral, 
and  is  heated  to  boiling.  While  boiling  hot,  an  excess  of  the  barium  chromate  solution 
is  gradually  introduced,  and  the  boiling  continued  one  minute,  or  longer,  if  carbonates 
were  present. 

The  precipitate  of  barium  sulphate  is  always  yellow  from  the  barium  chromate 
which  is  carried  down  with  it,  provided  sufficient  excess  of  the  latter  reagent  was 
added. 


*  Aiiierwan  Chemical  Journal. 

t  When  barium  chloride  is  pi%ci[)itated  with  an  excess  of  potassium  chroraat^  the  water  with 
which  the  precipitate  is  washed  will,  for  a  loni^  time,  show  a  yellow  colour.  This  is  not,  as  has  been 
supposed,  due  to  the  solubility  of  BaCrO^,  but  to  tbe  fact  that  it  obstinately  retains  soluble  chroinate. 
According  to  the  aathor*s  observation,  barium  chromate  is  not  safticiently  soluble  in  water  to  impart 
any  colour  to  the  latter.  According  to  the  mean  of  four  concordant  determinations,  one  million  parts 
of  water  dissolve  15  parts  bariam  chromate  at  18°  G. 
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Calcium  carbonate,  which  moat  b3  entirely  free  from  birium  or  atrontium  cirbonatea 
or  calcium  snlphate,  is  then  thrown  io  small  portions  into  the  Btill  hot  liquid  until  no 
fuctber  evolutioa  of  carbanic  anhydride  is  observed,  and  the  bDJUng  continued  one  or 
two  minutes.  The  solution  is  filtered  while  hot,  and  the  precipitate  is  washed  with  a 
imall  quantity  of  hot  water  until  the  washings  are  colourleas,  and  a  little  longer. 
Under  these  conditions,  the  barium  chromate  has  no  tendency  to  run  through  the  filter 
or  to  retain  any  soluble  chromate.  75  c.c.  of  water  will  usually  be  found  more  thi 
EoSident  to  effect  the  washing. 

If,  on   the  other  hand,  the  solation  is  allowed  to  stand  over  night  with  the 
riplUte  in  it,  calcium  chromate  will  be  retained  and  a  longer  washing  becomes  necessai 
la  tliis  case  the  reaulta  may  come  somewhat  too  high,  in  csnaequence  of  the  necessarily 
lirge  amount  of  wash-water  dissolving  an  appreciable  quantity  of  barium   chromate. 
[TniJer  normal  conditions  the  error  from  thia  source  is  quite  inaignificant. 

The  filtrate,    after    cooling,    is    treated    with  a  sutlicient  amount  of    crystals  of 
piiiA^iim  iodide  (free  from  iodate)  and  with  .0  to  7  c.c.  fuming  hydrochloric  acid  for  each 
iiiicc.  of  liquid.     This  amount  of  add  is  enough  to  induce  a  prompt  and  complete 
, .Suction  of  the  chromate,  but  not  enough  to  decompose  the  starch  paste.     It  in  advis- 
.  ,le  to  run  in  the  decinorma!  sodium  thiosulphat©  from  a  burette  until  the  brown  colour 
r      ol  Lhe  iodine  ia  nearly  discharged  before  adding  the  starch,  and  then  to  continue  the 
I     titntioD  slowly,  with  constant  stirring,  until  the  turning  p^int  ia  reached. 
V  The  above  process  must  be  modified  in  the  presence  of  ferric,  nickel,  or   zinc  salts 

liv  using  ammonia  instead  of  calcium  carbonate  to  neutralise  the  acid  liquid.  The 
.atioD  in  this  case  is  to  be  made  di^itinctjy  alkaline,  and  the  exi?eia  of  ammonia  boiled 
;arl}' away  before  filtering.  Tne  necessity  for  Ibis  moditicition  arises  from  the  fact 
■:i!  if  a  ferric  or  niciiej  or  xinc  salt  is  boiled  with  a.  chromate  and  calcium  carbonate, 
:-ic  thromates  of  iron  and  nickel  ai-e  preoipitited,  from  which  the  chromic  acid 
i[.Dot  be  removed,  or  only  with  difficulty,  by  washing.  Birium  chromate.  when  pre- 
npitated  from  its  acid  solution  by  ammonia,  does  not  possess  the  agreeable  properties 
vbich  it  shows  witen  thrown  down  by  ca.lcium  carbonate.  It  is  much  more  finally 
cUvided  than  in  the  latter  cise,  tend^  to  run  through  the  filter,  which  must  therefore  be 
jinible  or  of  very  dense  paper,  and  requires  a  longer  washing  to  remove  the  soluble 
chnmates  which  it  more  tenaciously  retains;  consequently,  ammonia  is  only  to  he  used 
o  the  employment  of  cj,lcium  carbDnat«  is  inadmissible.  It  is  not  practicable  to 
prnpitate  the  excess  of  barium  chromate  with  sodium  acetate  from  hydrochloric 
uid  nlatton.  Numerous  experiments,  the  details  of  which  it  is  not  worth  while  to 
fin,  ahov  that  barium  chromate  is  so  soluble  in  hot  dilute  acetic  acid  that  the 
Rnld  faU  3  to  ■'>  per  cent  too  high,  while  if  precipitated  cold  and  allowed  to  stand,  the 
MHiIte  are  too  low.* 

The  following  analyses  show  the  applicability  of  the  method  :— 
1.  Taken  10  c,c.  of  a  solution  containing   ^0'S984  grams,  pure  and  dry  ammonium 
nl^te  per  litre.     Diluted  to  50  c.c,  treated  with  ID  c.c.  BaOrOi  solution  nith  CaCCI,, 
y  Jwzibed  above. 
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Hequired  47*60  cc.  ^^  Na^Sp,  bo1.=*1267  gram.  SO,  found.  Calculated,  -1266 
gram.  SOs ;  100*08  per  cent,  found. 

II.  Taken  10  c.c.  of  the  same  ammonium  sulphate  solution  and  treated  as  in 
No.  I.     Required  47-60  c.c.  i,  Na,S308  sol. 

The  volume  of  the  solution  before  titration  was  300  c.c.     100*08  per  cent,  found. 

III.  20  c.c.  of  the  same  ammonium  sulphate  solution,  treated  as  before,  required 
95-50  C.C.  i  NajSaOj  sol. 

Total  volume  of  the  solution,  400  c.c. ;  100-37  per  cent.found. 

lY.  Taken  *2980  gram.  CuSO^  +  SH^O,  small  crystals  obtained  by  triple  recrysta]- 
lisation  of  a  commercial  sample.  The  copper  was  precipitated  from  boiling  sol.  with 
(NHJ,B  (free  from  sulphate),  solution  bailed  with  acetic  acid  to  expel  H^S,  filtered  and 
filtrate  treated  as  above. 

35-95  c.c.  *  NasSsOs  sol.  required  =  '0957  gram.  SOj  =  32*11  per  cent.  TTound. 
Theoretical  per  cent.  =  32  09. 

Y.  Taken  10  c.c.  (NH4)sS04  solution  (see  1)  containing  *20898  gram.,  diluted  to 
100  c.c,  treated  with  20  c.c.  BaCrO^  sol.  as  above  and  neutralised  with  ammonia.  Re- 
quired 47*30  cc.  ^  NaAO,  sol.  ==  -1260  gram.  SO,  instead  of  -1266  gram.  Found  99  5-2 
per  cent. 

YI.  Taken  -6485  gram.  {l^Ilt)tPe^{BOJ^  +  24H,0.  Treated  as  No.  Y.  Required 
80*65  cc.  ^  NajSjO  sol.  =  -2147  gram.  SO,.  Calculated  -2153  gram.  SO,.  Found  3311 
per  cent.  SO,.     Theory  33*20  per  cent. 

Yir.  a.  Taken  100  cc  of  the  Iowa  City  water  supply.  Treated  as  No.  Y.  Required 
2*10  cc  ^0  NajSjO,.  sol. 

b.  Taken  200  cc.  ditto,  ditto.     Required  4*30  cc  /o  Na^SsO,  sol. 

Found  56  mg.  and  57  mg.  SO,  per  litre.  A  gravimetric  analysis  gave  58  mg.  SO, 
per  litre. 

It  seems  probable  that  an  indirect  determination  of  sodium  and  potassium  would  be 
possible  by  weighing  these  elements  as  sulphates  and  determining  the  sulphuric  anhydride 
volumetrically  as  described.  Experiments  to  test  this  are  now  in  progress.  If  feasible, 
it  is  evident  that  it  would  often  be  more  convenient  than  the  usual  indirect  determina- 
tion as  chlorides,  while  free  from  some  of  the  well-known  sources  of  error  involved  in 
the  gravimetric  determination  of  sulphuric  acid  in  the  presence  of  alkalies. 

It  is  both  a  duty  and  a  pleasure  for  me  to  take  this  opportunity  to  express  publicly 
my  thanks  to  Mr.  F.  W.  Spanutius,  instructor  in  chemistry  here,  for  the  zeal  and  skill 
with  which  he  has  assisted  me  in  the  experimental  part  of  this  investigation.  Some  of 
the  test  analyses  given  above  were  performed  by  him. 


ELECTROLYTIC    SEPARATIONS. 
By  Edgar  F.   Smith   and   Lee  K.  Frankel. 
(Read  at  the  December  Meeting  of  the  Chemical  Section  of  the  Franklin  histiMe) 
The  study  of   the  electrolysis  of  the  double  cyanides  of    cadmium,  copper  and  zinc, 
enabled  us  to  formulate  conditions,  by  which  the  separations  of  cadmium  from  zin^ 
{American  Chemical  Journal,  11,  352)  and  cadmium  from  copper  {Journal  of  Analytics 
Chemistry^  3,  385)  were  possible,  and  in  every  particular  satisfactory. 
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The  ease  with  which  cadmium  was  separated  from  xint,  and  the  very  close  roaulte 
"btftined  with  these  metals,  led  ub  to  apply  the  method  to  the  separation  of  cadmium 
from  cobalt  and  from  nickel.  Operating  firet  with  cadmium  alone,  we  diaaolved 
-urlic9«nt  pure  etilpbate  in  water,  so  tlint  10  c.c.  of  the  solution  would  contain  O'lGSS 
-rams,  metallic  cadmium.  To  thia  volume  (10  cc)  were  added  tour  and  one-half  grama, 
r-Lire  |>otassium  cyanide,  and  the  solution  made  op  to  200  t.o.  with  water.  A  current 
.  ielding  04  c,c,  0-H  gas  per  minute  was  allowed  to  act  upon  the  same  for  a  period  of 
fi'urteen  hours.  The  deposited  metal  weighed  0'1G80  gram.,  a  diirerence  of-  l>'ll  per 
-f  nt.  from  the  theoretical.  A  second  trial,  wi';h  conditions  precisely  analogous  to  those 
lilt  mentioned,  gave  OIO'JO  gi-ani,  cadmium,  a  difference  of-t-O-U  per  cent,  from  the 
'timvrotic&l. 

TADMIUM    FROM    COBALT. 

Id  the  third  experiment  the  conditions  were  the  same  ao  before,  with  this  diSerence, 
'  iiat  an  equal  amount  of  cobalt  was  also  present  in  the  solution.  The  result  of  the 
t  lectroljrsis  was  0*1(169  gram,  cadmium,  a  difference  of -f  0  llTi  [ler  cent,  from  the  required. 

The   fourth  experiment,  similar  in  every  way  to  the  third,  yielded  01689 
csdmium,  a  difference  of  +  0*05  per  cent,  from  the  theoretical. 

The  cadmium  wsb  fully  deposited  on  both  occasions,  and  contained  no  cobalt. 

rADMIliM    FROM    NICKEL. 

Fa»ing  to  tbe  separation  of  cadmium  from  nickel,  the  results  were  so  sur| 
:!utfc  we  give  tbe  same  in  detail,  although  negative  in  character. 
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The  period  of  time  during  which  the  current  acted  in  each  of  the  above  expert- 
a  mts  sixteen  hours.  Nickel  was  always  found  in  the  cadmium  deposit,  while  in 
r  casce  the  precipitation  of  the  cadmium  was  incomplete.  The  conditions  were 
)d,  jet  tbe  results  were  wholly  unsatisfastorj.  By  greatly  increasing  the  quanlit;^ 
L^xnide,  we  discovered  that  the  cadmium  precipitation  was  retarded.  Nickel  when 
I,  aod  when  under  the  conditions  given  above,  would  not  deposit  with  the  strength 
nrrent    used   by  us.     This  behaviour  is  only  another  indication  that  if  we  would 
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make  electrolytic  methods  widely  applicable,  it  is  first  necessary  to  extend  the  stady  of 
the  action  of  the  current  to  all  the  salts  possible,  and  to  investigate  carefully  the  in- 
fluence of  each  metal  upon  its  associates  under  varying  conditions. 

From  what  we  have  thus  far  accomplished,  we  find  the  electrolytic  separation  of 
cadmium  from  copper,  from  zinc,  and  from  cobalt,  in  cyanide  solution,  all  that  could  be 
expected  from  any  method.  The  cadmium  deposits,  in  the  experiments  recDrded  in  this 
paper,  were  always  washed  with  boiling  water ;  the  drying  was  done  upon  the  edge  of  i 
warm  iron  plate. 

We  have  already  cidled  attention  (American  Chemical  Journal^  11,  264)  to  the  fact 
that  mercury  is  fully  precipitated  from  the  solution  of  its  double  cyanide  by  a  compan* 
tively  feeble  current,  and  that  the  separation  of  this  metal  from  copper  is  possiUe  so 
long  as  the  quantity  of  the  latter  does  not  exceed  twenty  per  cent,  of  the  mercorj 
present. 

More  recently  we  have  executed  a  series  of  experiments  looking  to  the  separatioD 
of  mercury  from  zinc,  nickel,  and  cobalt. 

MERCURY    FROM    ZINC. 

The  results  with  these  metals  are  : — 
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The  time  in  each  deposition  was  sixteen  hours.  From  these  figures  the  separation 
is  possible.  Mercury  was  not  found  with  the  zinc.  In  the  following  experiments  it 
will  be  observed  that  the  error  is  much  less,  and  accordingly  makes  the  method  trost* 
worthy  and,  from  its  accuracy,  well  suited  for  scientific  as  well  as  technical  work :— 
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The  time  of  precipitation,  made  at  the  ordinary  temperature,  amounted  to  sixteen 
hours.  The  mercury  deposit  was  washed  with  hot  water,  and  dried  upon  a  moderatdy 
warm  iron  plate.  {To  be  continued.^ 


BPORT  OF  RECENT  RESEARCHES  AND  IMPROVEMENXa  IN 

ANALYTICAL  PROCESSES. 
nuATioN  OF  Uric  Acid  by  Sodium  Hypobbouitb.     M.  Batrac  {Compt.  twid., 
)b^  1800). — 50  o.c.  of  the  urine  are  evaponited  on   the  water-bath.     The  rwiduB 

I  treated  with  5  to  10  c.c,  of  dilut«d  hydrochloric  acid  (1  in  5),  and  the  precipitate  is 
■uhed  with  ftlcohol  to  remove  urea  and  creatinine.  It  is  then  disHolved  on  the  water- 
ath  with  '20  drope  of  solution  of  sodium   hydrate,  and  heated  to   nearly  boiling  with 

II  CG.  of  aatutated  solution  of  sodium  hypobromite  in  the  usual  apparatus  for  urea 
itiin&tioiis.     The  whole  process  can  be  performed  under  two  hours.       M.  S,  A,  M. 

TuK  FEaaic  Chloeide  Test  pob  Cocaine.  Pkof.  Pldogk  {Ntd.  TyiUehr.  v, 
'harmi^e,  etc.,  March,  1890). — Messrs.  Lerch  and  Scharges  have  lately  published  a 
elic&te  tost  for  this  alkaloid.  A  drop  of  very  weak  ferric  chloride  is  added,  and  the 
lixtnre  heated  to  boiling.  A  blood-red  colour  is  developed,  almost  resembling  ferric 
llphocyanide.  And  apparently  nothing  ia  more  natural.  Does  not  cocaine  on  boiling 
ith  water  decompose  into  ecgonine,  methylic  alcohol,  and  benzoic  acid  1  And  does 
ot  this  aoid  ^ve  a  red  (%)  colour  with  ferric  chloride.  How  scientific  this  may  all 
M  author  found,  however,  that  the  same  colour  may  be  just  as  readily  got  by 
pplying  the  test  toiihoul  cocaine,  for  reasons  which  any  one  acquainted  with  the 
bemistry  of  iron  ealts  will  readily  ucderstand,  L,  db  K. 


New  Test  pob  Conine.  Van  Sengs  (.Ved.  Tj/dsGhr.  «,  Pharmacie,  etc.,  March, 
890), — Tiiis  alkaloid  gives  a  fine  blue,  changing  to  red  and  yellow  when  mixed  with 
titro-beczol.  Aniline  and  nicotine  do  not  give  the  reaction.  The  test  is,  however,  not 
aooMsful  with  the  pure  C„HjNO„  but  only  with  the  article  prepared  by  acting  with 
titric  acid  on  commtrciiii  benzol.  When  such  nitro-benzol  is  distilled,  the  first  fractions 
jnt  the  reactions  but  very  imperfectly,  but  the  residue  left  in  the  retort  produces  a 
ine  display  of  colours.  The  author  soon  hopes  to  be  able  to  find  out  to  what  substance 
he  nactjon  is  really  due.  Not  unlikely  it  may  be  caused  by  the  presence  of  carbonie 
mlphide  in  the  crude  ben;iol.  L.  db  K. 

Adulteration  of  Linskgd  Oil.  Prof.  Wefer-s  Ebttink  (A'mi.  Tydaehr.  v. 
''futrnutcie,  etc.,  March,  18'JO).— A  sample  submitted  to  the  author,  although  conforming 
»  the  standai-ds  of  purity  as  at  present  laid  down,  was,  however,  perfectly  uselees  for 
*hiUiig  purposes,  as  when  mized  with  white  lead  this  became  brittle  in  a  few 
•omb.  This  pointed  to  a  large  amount  of  free  acid,  which  induced  the  author  to 
'tV'j  the  jirocem  of  Salskowski,  cii.,  di^olving  in  ether-alcohol  and  titurating  with 
ft 
«  aldoholio  potash.     Thirty-four  per   cent,  of  free  (oleic)  acid  was  thus  found.     To 

■CKtels  the  nature  of  the  add,  a  large  quantity  of  the  oil  was  agitated  with  a  10  per 
Mo.  •otutioii  of  commoD  soda.  After  tiie  greater  part  of  the  oil  had  separated  it  was 
Stated  with  petroleum  spirit  to  free  it  from  oily  matter,  and  then  decomposed  with 
The  fatty  acids  thus  separated  gave  a  T.  absorption  of  14C,  (No  doubt  this  figure 
ligher  still  if  any  stearic  acid  had  been  first  removed.)  The  author 
leic  add,  but  feels  pretty  sure  Lt  has  been  wilfully  added.   L.  db 
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Estimation  of  Freb  Acid  in  Solutions  of  Stannous  Ohlobide.  W.  Minob 
(ZmiKhr.  /.  angew  ChemiUy  No.  1). — ^The  estimation  of  hydrochloric  ad'd  in  solutioDi 
of  stannous  chloride  cannot  be  done  with  silver  nitrate,  as  insoluble  stannic  hydrate 
would  be  formed  as  well  as  silver  chloride.  The  author  recommends  the  following 
process: — 

10  c.c.  of  the  fluid  are  diluted  with  hot  water,  and  hydrogen  sulphide  ub  psMd 
until  all  the  tin  is  precipitated.  The  liquid  is  filtered  off  from  the  precipitated  stannooi 
sulphide  in  a  litre  flask.  After  making  up  the  contents  to  the  mark,  600  c.c  (»5  ca 
original  fluid)  are  boiled  for  a  short  time  to  expel  the  hydrogen  sulphide,  and  fioal^ 
titrated  with  normal  soda.     This  will  give  both  free  and  combined  hydrochloric  add. 

The  amount  of  combined  acid  may  of  course  be  readily  calculated  from  the  amoimt 
of  stannous  tin,  which  the  author  prefers  to  estimate  with  iodine.  If  the  sp.  gr.  of 
the  fluid  is  known,  the  amount  of  acid  by  weight  can  be  readily  calculated. 

L.  BE  K. 


Artificial  Coffee  in  Gbbm^nt.  R.  Wolffenstbin  {Zeitaehr.  /.  angew  Chams,^ 
No.  3,  1890). — ^The  author  analysed  two  varieties,  known  in  Germany  as  Domkaffee  anl 
Allerweltskaffee.  The  complete  absence  of  caffeine  undoubtedly  proved  the  absenoe  of 
coffee.  The  microscope  showed  the  first  article  to  practically  consist  of  chicory,  whilst 
the  other  one  contained  large  quantities  of  lupines.  The  author  also  succeeded  in 
isolating  a  brown  colouring  matter,  poejsessed  of  the  same  properties  as  the  well-known 
Casseler-brown.  It  not  only  behaved  spectroecopically  the  same,  but  also  in  its  chemical 
reactions.  Although  soluble  in  alkalies  and  in  water,  it  is  completely  precipitated  bj 
addition  of  mineral  acids,  such  as  hydrochloric  acid.  14  grms.  of  the  sample  wen 
extracted  with  water  and  precipitated  with  hydrochloric  add,  which  yielded  1'67  grm. 
of  colouring  matter,  which  corresponds  with  11*9  per  cent,  adulteration. 


REVIEWS.  ! 

Chemical  Laboratory  Labels  ;  compiled  by  W.  H.  Symons,  F.C.S.,  F.I.C.     Second 

Edition,  Part  III. 
This  is  a  collection  of  labels  for  large  bottles,  supplementary  to  Parts  I.  and  IE.  alrei^ 
published,  which  latter  are  for  smaller  bottles.  The  labels  are  well  printed,  well  sekcfced, 
and  really  cheap,  there  being  250  in  this  book  for  Is.  6d.  Tables  for  conversion  of 
thermometric  and  barometric  degrees,  and  for  the  pressure  of  aqueous  vapour  are  abo 
included,  ready  for  sticking  up  in  any  convenient  place.  AU  Mr.  Sjmons'  volumetric 
labels  are  very  weU  done,  with  a  full  list  of  equivalents  on  each,  and  his  collections  are 
certainly  the  best  in  the  market  at  the  moment  for  the  practising  analyst. 

Catalogue   op   Scientific    Apparatus  and   Chemicals;    by  J.  Orme  and   Co.,  65, 
Barbican,  E.C. 

Messrs.  Orme  have  just  issued  a  very  complete  and  well-illustrated  catalogue  of  chemical 
and  physical  apparatus  and  chemicals,  a  special  feature  of  which  is  the  consideration  of 
all  articles  for  photography.  The  prices  are  reasonable,  and  the  book  should  add  to  tbe 
business  done  by  the  firm,  as  well  as  being  convenient  for  reference  by  its 
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PitOCEEDINaS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

LOK  THE  DETERMINATION  OF  RESIN  IN  SOAP. 
By  Rowlani.  Wili.ums  P.l.C,  F.O.S. 
litad  .it  .l/eeHnjj,  M<:,ch,  180O. 
obenihts  h&ve  deviaed  methods  of  greater  or  Iqjs  value  for  the  purpuAo  of  eslimut-  ] 
1  in  soap  and  ia  fatby  Gubstaoces  generally,  but  few  of  these  can  be  regarded  a 
nftUy  satisfactory.  Amoiig  the  processes  in  vogue  at  difTerent  times  may  be  mentioued 
tboee  of  Barfoed  and  Sutherland.  The  former  of  these  depends  upon  the  alleged  practical 
insolubility  of  dry  soda  soaps  (made  from  ordinary  fatty  aubstancea)  in  a  mixture  contain 
ing  fire  parts  ether  and  one  part  alcohol,  while  resinabe  of  soda  is  said  to  dissolve  easily 
in   tbiB  solvent. 

Sutherland"?  method  consists  in  oxidation  of  the  resin  by  means  of  nitric  acid, 
which  is  nssiuned  to  remove  reein  without  attacking  fatty  acidK.  1  have  not  found 
■ither  of  the  above  methods  at  all  reliable,  more  especially  tbe  latter.  Indeed,  until  a 
f«w  years  ago,  it  can  hardly  be  denied  that  it  wan  impossible  to  separate  reeia  from 
complex  mixtures  containing  various  kinds  of  fatty  matters,  with  even  an  approximate 
degree  of  accuracy. 

In  1882,  howewer,  Mr.  T.  S.  GUdding  introduced  his  excellent  method  for  the 
detsTBUoation  of  resin  in  various  fatty  sub^itancee,  and  it  is  with  this  method  that  my 
{ir«eeDb  remarks  are  chielly  concerned.  Mr.  Gladding  described  his  method  originally 
in  the  .Injirican  Chtmienl  Journal  {Vol.  III.,  No.  6.),  and  a  full  description  will  also  be 
[□uod  in  "  Allen's  Organic  Analysis  "  (Vol.  II.,  page  7S,  et  6ec|).  The  process  in  (jues- 
Uoa  is  probably  so  well-known  to  mo^t  of  you  that  it  would  be  presumption  on  my  part 
to  dwell  at  length  upon  the  modus  operandi.  I  may  say,  however,  for  the  benefit 
uf  anf  who  may  not  be  very  familiar  with  tbe  subject,  tbat  tbe  method   is   baaed  UQon. 
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the  fact  that  silver  resinate  is  soluble  in  ether  containing  a  certain  proportion  of  alcohol, 
while  silver  oleate,  stearate,  etc.,  are  practically  insoluble  in  such  a  menstruum.  Three 
or  four  years  ago,  Alder- Wright  and  Thompson  (Chemical  Newa^  Vol.  53,  page  165), 
submitted  Gladding's  process  to  a  careful  investigation,  with  tho  result  that,  on  the 
whole,  they  are  satisfied  with  its  essential  accuracy.  The  main  point  upon  which  they 
differ  from  Gladding  is  with  regard  to  the  solubility  of  certain  fatty  silver  salts,  which 
they  find  in  some  cases  to  be  greater,  and  in  others  lesF,  than  stated  by  Gladding  in  his 
original  paper. 

I  have  recently  had  a  good  deal  of  experience  of  Gladding's  process  as  applied  to 
the  determination  of  resin  in  soap,  and  have  found  it  very  satisfactory.  I  find  it  best 
to  work  on  the  soap  itself,  instead  of  on  the  fatty  acids  separated  therefrom,  and  hare 
no  difficulty  in  obtaining  good  results  by  slightly  modifying  the  original  process  in  one 
or  two  details,  which  will  readily  suggest  themselves  to  anyone  with  a  little  practice. 
As  I  believe  there  is  no  record  of  experiments  made  with  Gladding's  process  on  softp 
containing  known  proportions  of  resin,  the  following  results  are  interesting  as  confirm- 
ing the  accuracy  of  the  method. 

Some  time  since  I  received  for  analysis  a  sample  of  soap,  in  which  an  estimation  of 
the  resin  was  required.  The  firm  who  sent  the  soap  knew  approximately  the  per- 
centage of  resin  present,  but  I  was  not  aware  until  afterwards  that  this  was  a  test  case. 
I  reported  that  the  soap  contained  30*7  per  cent,  of  resin.  One  of  the  parties  concerned 
subsequently  informed  me  that  he  had  calculated  it  to  contain  30  per  cent.,  so  my 
estimation  was  considered  very  satisfactory.  Since  then,  two  of  the  largest  soapmaking 
firms  in  this  district  have  been  so  kind  as  to  supply  me  with  samples  of  soap  containing 
moderate  amounts  of  resin,  at  the  same  time  informing  me  of  the  proportions  of  fatty 
matters  and  resin  employed  in  the  manufacture  thereof.  I  was  told  that  one  of  these 
samples,  which  I  will  term  "  A,"  had  been  made  from  a  mixture  of  100  parts  tallow 
and  twenty-five  parts  resin  by  weight,  and  the  other,  '*  B,"  from  a  mixture  of  seven 
parts  fats  (nature  not  specified)  and  two  parts  resin.  Calculated  from  the  percentages 
of  mixed  fatty  and  resin  acids  respectively  present  in  the  two  soaps,  the  theoretical 
amounts  of  resin  would  be  12  84  per  cent,  in  "  A,"  and  13*82  per  cent,  in  "  B." 

On   examining  the  two   samples  by  Gladding's  method   I    found  the    following 

percentages  of  resin  : — 

Found.  Calcnlated. 

"  A  " 1317  per  cent.  . .  12-84  per  cent. 

"B" 14-06       „  ..  13-82       „ 

These  results  prove  the  reliability  of  Gladding's  method,  at  any  rate  in  the  case  of 
ordinary  hara  soaps. 

It  may  be  interesting  to  mention  that  I  recently  heard  of  a  certain  chemist  (a 
well-known  member  of  our  Society)  stating  as  the  result  of  his  analysis  of  a  much 
advertised  cheap  soap,  that  it  contained  only  about  one-half  the  amount  of  resin  which 
his  clients  knew  to  be  present.  This  circumstance  alone  is,  I  think,  sufiident  to  show 
that  a  little  more  light  is  desirable  on  methods  employed  for  determinations  of  resin. 
If  my  paper  to-night  should  prove  the  means  of  attracting  more  attention  to  this 
important  matter,  I  shall  feel  amply  repaid  for  bringing  the  subject  before  you. 


Ptoesolc 
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HE  SOUJBILITY  OF  PHOSPHATE  OF  ALUMINA  IN  ACETIC 
WITH  SPECIAL  REFERENCE  TO  THE  ESTIMiTION  OF  ALi 
IN  ELOUR,  BREAD,  FTC. 

By  W.  C.  YouNCi,  F.I.C.,  F.C.8. 
{G(mdvded  from  page  63.) 
r  cent,  alum  solutioii  used : 


1.             -0215 

■0235 

■0235 

-0238 

3.             -0215 

■0235 

■0240 

•0230 

3.            No  ppt. 

No  ppt. 

No  ppt. 

4.             -0105 

■0145 

■0190 

■0167 

5.             -0205 

■oieo 

■0200 

■0185 

cent,  slum  solution  used : 

A. 

B. 

C. 

Moan. 

1.              -0445 

-045(1 

■0445 

■0445 

2.            -0460 

■0465 

■0465 

■04113 

3.          No  ppt. 

No  ppt. 

No  ppt. 

4.            -0235 

■0225 

■0230 

■0233 

5.             -0400 

■Oion 

■0410 

■0403 

giai 
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lose  results  ebow  (except  in  experiment  No.  1  with  the  '1  per  cent,  solution  of  alum, 
bere  the  quantity  obtained  was  practically  the  same  as  when  5  c.t;.  of  acetic  add  wera 
led}  that  the  increase  of  acetic  acid  bad  a  decided  effect  on  tbe  solubility  of  the  phoa- 
l&te  of  alumina,  espci-ially  when  precipitated  in  tbe  colil,  or  when,  after  precipitation 

Eg,  it  remained  in  contact  with  it  in  the  cold  for  some  hours. 
determining  the  quantity  of  alum  present  io  adulterated  bread  or  flour  by 
process  or  its  modifications,  there  ia  present  during  the  process  either  chloride 
oium  or  sodium  in  addition  to  the  salts  used  in  these  experiments,  and  as  the 
iBMr  might  possibly  influence  the  precipitation  of  phosphate  of  alumina,  I  repeated  ths 
neA  of  experiments,  adding  in  each  10  c.c.  of  a  20  per  cent,  solution  of  chloride  ol  I 
WDumium,  the  leault  obtained  being  as  follows  : — 

[per  cent,  solution  of  alum  as  before,  with  5  c.c.  acetic  acid  and  10  c 
'..  solution  of  chloride  of  a 


gramme. 


1. 

■0245 

■0330 

■0330 

■0235 

2. 

■1)250 

■0250 

•0250 

■0350 

8. 

No  ppt. 

No  ppt. 

No  ppt. 

4. 

■0316 

■0216 

■0225 

■0218 

B. 

■0345 

■0225 

■0235 

■0235 

eBut. 

solution  of  alum  as  above 

A. 

B. 

c 

Mean, 

1. 

■0475 

•0485 

■0485 

■0482 

9. 

•0475 

■0485 

■0475 

■0478 

a. 

No.  ppt. 

No  ppt. 

No.  ppt. 

4. 

■0425 

■0440 

■0430 

•0433 

6. 

•0450 

■0465 

■0465 

■0457 
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-1  per  oent.  solution  of  alum  with  15  c.c.  acetic  acid,  the  rest  as  above : 

A.  B.  C.  Mean. 

1.  -0220  '0225  '0225  "0223        gramme. 

2.  -0245  -0245  -0235  -0242  „ 

3.  No  ppt.        No  ppt.        No.  ppt. 

4.  No  ppt.        No  ppt.        No.  ppt. 

5.  -0155         Turbidity        -0195  -0175  „ 

'2  per  cent,  alum  solution,  the  rest  as  in  last  series : 

A.  B.  C.  Mean. 

1.  -0405     -0415     .0405     -0408   gramme. 

2.  -0425     -0415     -0445     -0428      „ 

3.  No.  ppt.   No.  ppt.   No.  ppt. 

4.  No.  ppt.   No.  ppt.   No.  ppt. 

5.  -0365  0345  -0360  -0357  „ 

From  these  results  it  will  be  seen  that  the  addition  of  the  chloride  of  ammoniam 
to  the  experiments  in  which  5  c.c.  of  acetic  acid  were  taken  completely  prevented  the 
immediate  precipitation  in  the  cold  in  every  case,  lessened  the  amount  of  precipitate 
obtained  after  standing  some  hours,  and  increased  the  quantity  dissolved  by  standing  in 
the  cold  after  precipitation  by  boiling,  but  had  little  effect  upon  the  precipitation  when 
collected  immediately  after  boiling.  In  the  experiments  in  which  15  c.c.  of  acetic  add 
were  taken,  the  addition  of  chloride  of  ammonium  completely  prevented  the  precipita- 
tion in  the  cold,  even  after  standing  over-night,  and  materially  lessened  the  precipitation 
in  every  other  case. 

My  object  in  arranging  the  experiments  in  the  manner  described  was  to  prodaoe, 
as  nearly  as  I  could,  the  conditions  existing  in  Dupr^'s  method  and  the  various  modifica- 
tions since  suggested. 

Duprd  insists  upon  precipitation  in  the  cold,  using  a  small  excess  of  acetic  acid, 
Wanklyn  precipitates  boiling  with  a  large  excess  of  acetic  acid,  separating  the  precipitate 
immediately,  and  Bell  boils  and  sets  aside  for  several  hourp,  using  a  small  excess  of  add. 

The  results  of  my  experimenti  show  that  the  nearest  approach  to  the  truth  is 
obtained  when  the  precipitate  is  separated  immediately  after  boiling ;  but  it  is  generally 
admitted  that  by  so  doing  some  phosphate  of  calcium  is  obtained  with  the  phosphate  of 
alumina. 

I  have  a  strong  opinion  that  the  temperature  has  some  influence  upon  the  qaantitj 
of  precipitate  obtained  in  the  cold,  or  when  the  precipitate  has  been  allowed  to  stand  in 
contact  with  acetic  acid  in  the  cold,  after  precipitation  by  boiling,  and  regret  that  I 
have  not  had  time  to  put  the  matter  to  the  test,  but  I  have  noticed  that  the  quantity 
obtained  in  cold  weather  is  less  than  in  hot. 

I  may  mention  that  rye  brcfad,  of  which  I  frequently  have  samples  for  analysis  from 
the  east  end  of  London,  invariably  gives  a  strong  reaction  with  a  logwood  test,  although 
I  have  never  found  more  than  *008  gramme,  phosphate  of  alumina  in  100  grammes. 

(Conclusion  of  the  Sodety^B  Proceedings.) 


METHODS  ABD  APPARATUS  IN  tTSE  AT  THE  LABORATORY  OF  THE 
BOURSE  DE  COMMERCE  AT  PARIS  FOR  THE  ANALYSIS  OF 
CERTAIN  COMMERCIAL  ORGANIC  PRODUCTS. 

By  Dr.  Muter, 
Some  yeais  ago  we  gave  an  account  io  the  Analyst  of  the  methods  ia  use  at  the  Paris 
Municipal  Laboratory,  and  we  think  that  manf  of  the  readers  of  the  journnl  will  be 
interested  to  kaow  how  things  are  managed  at  the  new  laboratory  of  the  Bourse,  under 
the  direction  of  M.  Ferdinand  Jean.  Many  of  the  methods  and  apparatus  in  use  at 
this  establishment  are  the  invention  of  the  director,  and  have  the  merit  of  the  greatest 
iiig:enuity.  This  is  specially  noticeable  in  the  analysis  of  fats  and  of  tanning  materials, 
with  both  of  which  subjects  we  propose  to  deal  in  the  present  article.  ^_ 

(1)  Appabatus  fob  Taking  the  MEr.TiKG-poiKT  op  Fat.s.  ^M 

la  this  aiTangement  the  melting-point  of  the  fat  is  taken  as  being  the  degree  ati'4 
which  it  is  suffictently  l!uid  to  permit  of  the  sinking  down   of  mercury  placed  on  the 
surface  of  the  solid  fat  and  the  establishment  thereby  of  an  electric  contact,  which  in 
torn  rings  a  bell  at  the  exact  moment  of  contact.     The  drawiog  given  herewith  will 
easily  esplain  its  action.     The  essential  part  is 
the  "  U  "    tube  G   (having  the    form  shown) 
which  is  held,  together  with   the  thermometer 
T,  in  a  vessel  of  water  over  a  source  of  heat. 
The  fat,  having  been  melted  at  the  most  gentle 
possible  heat,  is  poured  Juto  the  "  U  "  tube  by 
the  shorter  limb  so  as  just  to  fill  the  bend. 
Before    it    has  timo  to  solidify  two  platinum 
wires  are  pushed  down  so  that  a  wire  reaches 
well  into  the  bend  on  each  side,  but  the  two 
wires  do  not  ({uite   touch  each  other.     Some 
mercury  is  now    placed  on   the  top  of  the 
solidiEed  fat  in  the  shorter  limb,  and  the 
tube  and    thermometer  are  placed  in   situ,. 
One  of  the  platinum  wires  is  then  connected 
to  one  side  of  an  electric  bell,  and  the  other 
taone  pole  of  a  galvanic  cell,  the  other  pole  of  the  cell  I«ing  connected   to  the  other 
adaof  the  bell  to  complete  the  circuit.      Heat  is  then  cautiously  applied  and,  at  the 
nofflont  of  fusion,  the   mercury  sinks,  establishes  contact,  and   the   bell  rings.     The 
dfjree  marked  on  the  thermometer  at  the  instant  the  bell  rings  is  the  melting-point  of 
the  (at.        The    apparatus  is    certainly    very   sensitive,  and  it  is    possible  to  act  on 
Bmples  of   the    same    fat     again    and     again,    and   obtain    results  that    are    exactly 
COQCocdant.     Of  course,  with  such  an  arrangement,  one  must  do  as  has  been  done  in  the 
Itboratory  and  establish  one's  own  standard  for  the  melting-points,  as  the  results  will 
not  ilways  agree  with   recorded  figures  by  the  ordinary  methods  of  taking  melting- 
]im\a.      M.  Jean  lays  the    greatest  stress  on    the  necessity  of    always  avoiding  the 
tiwon  of    fats  to    more  than  a  degree  or    two  over    their  melting-point  before  sub- 
mitting them  to  examination,  as  he  is  a  strong  believer  in  the  doctrine  that  fusion 
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of  fata  (eepedall;  of  those  like  butter)  completely  niters  their  proximate  molecol&r 
arrangement.  He  argnes  that  many  of  the  discordant  reanlts  obtained  by  Tarious 
observers  of  the  physical  properties  of  fats  (such  as  density,  melting-point,  etc.)  are 
entirely  due  to  soch  rash  and  prolonged  fusion  before  analysis. 

In  the  analysis  of  tallows,  palm  oils,  etc.,  the  solidifying  point  of  the  fatty  adds 
separated  after  saponification  is  considered  a  strong  point.  'This  is  done  in  t«0t  tubes 
about  12  centimetres  long  and  15  miUimetres  in  diameter,  which  are  half  filled  with 
the  fused  adds,  and  a  delicate  thermometer  (graduated  in  tenths  of  a  degree)  is 
introduced  bo  that  it  goes  well  down  into  the  tube  but  does  not  touch  the  bottom.  This 
tube  is  placed  in  an  outer  jiicket  to  prevent  too  rapid  cooling,  and  the  whole  is  watched. 
The  thermometer  sinks  regularly  at  first  until  crystals  of  fatty  acid  begin  to  form  on 
the  surface  and  on  the  sides  of  the  tube,  and  then,  for  a  moment  or  two,  the  thermo- 
meter ceases  to  sink.  At  this  point  the  fat  is  slightly  agitated  by  turning  the 
thermometer  three  times  to  the  right  and  then  three  times  to  the  left,  when  the 
temperature  will  be  noticed  to  rise  several  tenths  of  a  degree  and  then  again  become 
stationary.  It  is  this  latter  point  that  is  considered  to  be  the  true  solidify  ing-point  tf 
the  fatty  adds,  and  the  standards  of  tallow,  etc.,  are  set  thereon. 

(2)  Apparatus  fob  Taking  ths  Hbatinq  Power  op  Oils  with  Sulphuric  Acid. 
The  construction  of  this  apparatus  (called  a  thermelieometre  by  M.  Jean) 
will  be  easily  understood  by  reference  to  the  illustration.  A  is 
a  little  glass  i^linder  having  a  graduation  at  the  height  of  15 
c.c. ;  B  is  a  spedally  constructed  tube  for  containing  the  acid, 
having  a  perforated  stopper  connected  to  an  india-rubber  tube  and 
mouthpiece.  A  little  delivery  tube  is  fused  into  it«  side,  so  that 
if  the  operator  blows  gently  into  the  mouthpiece,  Y,  any  fiuid  con- 
tained in  the  tube  is  ejected  through  the  delivery  tube  at  a  regular 
rate  of  speed.  T  is  a  thermometer  dipping  into  the  oil  cylinder, 
and  E  is  a  non-conducting  outer  casing  to  prevent  the  loss  of  heat 
The  acid  used  is  a  commercial  acid  of  1'819  spedfic  gravity,  which  is 
kept  in  a  large  bottle  fitted  with  one  of  M.  Jean's  automatic  burettes, 
by  which  the  acid  can  be  measured  into  the  apparatus  without  any 
exposure  to  the  air,  and  in  which  it  may  be  stored  for  any  length 
of  time  without  absorbing  any  mobture  or  decreasing  in  strength. 
To  use  the  apparatus,  5  c.c.  of  acid  are  introduced  into  the  inner  tube 
and  the  stopper  securely  fixed.  Fifteen  c.c.  of  the  oil  are  then  placed  in  the  cylinder, 
and  the  add  tube  having  been  grasped  by  the  hand,  the  oil  is  stirred  thereby  (appljing 
heat  or  cold,  as  Wie  case  may  be)  until  the  thermometer  marks  20°  Centigrade.  The 
whole  is  then  placed  in  the  outer  non-conducting  case,  and,  by  blowing  into  the  mouth- 
piece the  add  is  caused  to  mix  with  the  oil  (the  add  tube  and  thermometer  being  mean- 
while used  as  a  stirring  arrangement)  until  the  thermometer  marks  its  maximum.  In 
the  case  of  drying  oils,  fi  c.c.  of  a  retarding  mineral  oil  of  '860  specific  gravity  are  first 
added  to  the  15  c.c.  of  oil,  and  the  efiect  of  this  addition  is  allowed  for  by  the  usual 
calculation.      It  is  remarkable  how  handy  this  little  piece  of  apparatus  is,  and  iriiat 
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f  cancordaitt  results  can  be  obtained  by  its  use  time  after  time  with  diflereot 
eipGrimentB  on  the  same  oil.  If  the  oil  to  be  eismined  be  at  all  rancid,  it  is  invariably 
(haken  up  several  times  with  hot  alcohol  to  remote  free  fatty  acida  and  then  run  off 
!rora  the  separator  in  which  the  shaking  was  cood'jcted  and  dried  at  UD^  Centigrade. 
Id  actunt  practice  all  oils  are  really  thus  treated  before  taking  their  heating  power,  and 
where  the  oil  is  very  stale  indeed,  it  ifl  saponified  and  the  heating  power  of  ita  fatty 
iciil"  is  taken,  but  in  this  case  they  begin  working  from  the  initial  temperature  of  30" 
.t'tigrade.  In  determining  the  nature  of  an  oil  or  fat  that  has  been  already 
.^jouified  {such  as  in  a  soap)  the  aeida  are  liberated,  dried  at  IIO''  Centigrade,  and 
irtsted  in  the  apparatus  at  the  initial  temperature  of  30"  Centigrade.  There  are, 
Bcwrding  'o  M.  Jean,  many  oils  showing  very  little  difference  on  the  original  oil,  but 
yet  exhibiting  marked  diETerences  when  the  process  is  applied  to  their  fatty  acids. 

3,     TnH  Olboeefractomktbb  asd  its  Uses.  J 

The  analysis  of  oils  and  fats  is  practicaUy  carrried  out  by  three  observations  :  (IT^ 
tbe<ieiisity;  (2)  the  thermelieometre  as  above  described;  (3)  by  the  important  instru- 
ment with  which  we  are  now  about  to  deal,  the  construction  of  which  will  be  evident  on 
^ttidj'iDg  the  drawing. 

[':ii(  centre  of  the  in-  c    n  ii-  |i  ^  ^ 

niment  is  formed  by  Av  i||BgjJBj'|E'  'iW^ 

1  lircular  metallic  re- 
npucle,  B  B,  closed 
lif  two  opposite  lenses, 
E  E,  from  which  ex- 
t«nd  two  tubes,  S  S, 
tli»  one  ending  in  a 
coUitDator,  G,  and  the 

otliflr  in  a  ahort-visioned  teleFcope,  M.  In  the  middle  of  the  receptacle  is  placed  an 
inUT  metallic  reservoir,  A,  having  glass  sides  placed  at  a  suitable  angle,  so  as  to 
form  >  prism.  In  front  of  the  field-glass  of  the  telescoj>e  is  a  photographic  scale,  H, 
ut:ii  there  is  also  a  moveable  vertical  shutter,  so  placed  as  to  divide  the  luminous  field 
[Ijs  instrument  into  two  parts,  the  one  being  quite  bright,  while  the  other  is  in 
.^r.iJotr.  It  is  the  poMtion  of  the  edge  of  this  shadow  on  the  scale  that  determines  the 
rcadiiigs  with  the  apparatus.  If  the  same  liquid  be  placed  in  both  reservoirs  the  shadow 
the  zero  of  the  sriile ;  but  if  a  different  liquid  be  placed  in  the  inner  prts- 
reservoir,  the  shadow  will  come  at  some  point  either  to  the  right  or  to  the  left 
of  tbs  zero,  according  to  the  nature  of  the  refractive  power  of  the  liquid.  The  appear- 
I11C8  of  the  shadow  in  the  field  is  shown  in  the  drawing.  The  illumination  is  obtained 
1^  NX  ordinary  gas  jet  placed  opposite  to  the  collimator  end  of  the  inatni- 
Both  receptacles  are  furnished  with  draw-o(T  cocks,  and  are  enclosed  in  an 
isa  (not  shown  in  the  drawing),  into  which  water  is  put  for  the  purpose  of 
ig  the  temperature,  and  which  case  is  heated  by  a  httle  lamp  placed  underneath, 
I  to  muDtain  its  contents  at  any  desired  degree.  M.  Jean  has  invented  a  typical 
Ithtt  gives  no  refraction,  and  with  which  the  outer  receptacle  la  always  filled,  and  the 
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temperature  is  brought  to  22^  C.  If  now  some  more  of  this  oil  be  also  brought  to  22^  0, 
and  placed  in  the  prismatic  reservoir,  the  shadow  will  mark  zero,  or  if  it  does  not  do  so 
it  is  adjusted  to  that  point  by  moving  the  shutter.     The  typical  oil  is  then  ran  out  of 
the  prism,  and  the  oil  to  be  tested,  having  been  brought  to  22^  C,  is  placed  therein  and 
the  reading  is  taken.     All  the  vegetable  oils,  and  some  marine  animal  oils,  deviate  the 
shadow  to  the  right  of  the  zero,  while  the  terrestrial  animal  oils  act  in  the  contraiy 
sense.     It  takes  about  half  an  hour  to  regulate  the  instrument  and  get  all  the  tempera- 
tures equal  in  the  reservoirs,  but  once  this  is  attained,  one  sample  after  another  can  be 
done  at  intervals  of  five  minutes,  a  portion  of  every  sample  of  oil  being  used  to  rinse  out 
the  inner  prismatic  reservoir  before  actually  filling  it  for  observation.     The  following 
table  will  give  some  idea  of  the  differences  that  can  be  got  between  the  various  vegetable 
oils: — 


Olive 

+     1"5  to  +     2 

Colza 

+   16-5  to  +  17-6 

Ground-nut . . 

+     4-5 

Sesame 

+  17-0 

Cotton 

+  20-0 

Castor 

+  40 

Linseed 

+  53 

Hempseed 

Poppy 

Almond 

+  33 

+  30     to  +  34 

+     6 

Japonica 

+  50 

Of  the  terrestrial  animal  oils  and  fats  which 

go 

to  the  left  wp  have : — 

Neats-foot 

—     3 

Horse-foot 

12 

Lard 

12-5 

Beef  tallow 

—  16 

Mutton  tallow 

—  20 

Butter  fat 

—  35 

Margarine  (average)   . . 
Oleic  acid 

15 
—  34 

Before  observing  any  oil,  it  is  to  be,  if  at  all  rancid,  shaken  up  in  a  separator  with 
hot  alcohol,  to  remove  the  free  fatty  acids,  and  dried  at  110°  C.  This  is  especially  neoefi- 
sary  in  the  examination  of  the  lower  qualities  of  olive  oil,  and  indeed,  with  this  particular 
oil,  it  is  always  desirable  to  proceed  in  this  manner,  if  a  preliminary  examination  of  ihe 
oil  itself  does  not  indicate  the  proper  refraction. 

In  applying  the  oleorefractometre  to  solid  fats,  such  as  butter  and  lard,  it  is  neoefl- 
sary  to  work  at  45°  Centigrade.  The  butter  is  first  melted  at  the  lowest  possible  tem- 
perature and  strained  through  muslin.  It  is  then  dissolved  in  ether,  and  the  ethereal 
solution  is  shaken  up  In  a  separator  with  tepid  water.  The  solution  is  then  transferred 
to  a  fiat-bottomed  flask,  the  ether  is  distilled  ofi",  and  the  residual  fat  is  slowly  heated  op 
to  110^  C.  till  quite  dry.  Lastly,  it  is  cooled  down  to  45^  C  and  examined  in  tbd 
refractometre.  Thus  treated,  butter  gives  a  refraction  of  35  to  the  left,  while  margarine 
gives  an  average  of  15  in  the  same  direction.  M.  Jean  has  met  with  exceptional  butters 
from  a  single  cow's  milk  in  which  the  refraction  has  fallen  to  33,  but  out  of  the  immense 
number  of  eamplea  examined  annually  in  the  laboratory,  all  the  genuine  batters  come  up 


to  the  35  with  very  few  ezceptione,  and  at  the  Bourse  laboratory  they  coneider  that  thrf 
aui  always  certify  with  confidence  to  any  amount  of  adulteration  over  10  per  cent.  We 
tried  to  take  an  obBervation  on  some  samples  of  exceptional  butter  fat  given  us  by  Dr. 
Vieth  last  spring ;  but  tbey  were  entirely  decomposed  and  came  out  nearly  tallow.  On 
the  question  of  decomposition,  the  cuatom  over  tbei-e  is  to  entirely  refuse  to  give  an 
opinion  on  a  sample  of  butter  unless  it  is  quite  fresh.  The  use  of  vegetable  fats  in  the 
manufacture  of  margarine  renders  it«  detection  by  the  instrument  exceedingly  easy, 
becaaee  the  least  quantity  of  such  fat  sends  the  refraction  down  tremendously.  American 
lard  adulterated  with  vegetable  oils  is  very  readily  caught  by  the  apparatus,  because  of 
the  great  variation  in  the  refraction  of  lard  {—  12y)  and  that  of  cotton  oil  ( 4-  20). 

The  uEe  of  the  instrument  iB  not,  however,  limited  to  the  nnalysis  of  fat*,  but  it  is 
also  employed  for  the  detection  of  methylated  spirit  as  follows  :— Pure  spiiit,  of  exactly 
ihe  same  demity  as  the  sample  to  be  examined,  is  put  into  the  outer  receptacle,  and  the 
inner  one  is  also  charged  with  the  same  spirit  and  the  zero  aet.  The  standard  spirit  ia 
run  out  of  the  prism  and  its  place  is  filled  with  the  s^ample,  when  a  large  left-hand 
deviation  will  bo  shown  if  methyl  alcohol  be  present.  Ten  per  cent,  of  methylation  will 
show  as  much  as  13  degrees.  Ko  mistake  can  be  made  between  methylated  and  impure 
■pint,  because  the  presence  of  fusel  causes  a  refraction  on  the  right. 

The  instrument  ia  also  employed  in  the  analysis  of  oil  of  turpentine  in  a  similar 
manner.  It  is  first  set  with  good  oil  of  turpentine,  and  then  the  genuine  is  run  out  of 
the  prism  and  the  sample  is  substituted.  The  presence  of  either  light  oil  of  tar  or  of 
petroleum  spirit,  is  at  once  shown  by  the  powerful  left-handed  refraction  produced. 
Thos,  10  per  cent,  of  light  oil  of  tar  will  produce  a  deviation  of  something  like  40 
degrees,  while  the  same  amount  of  petroleum  spirit  will  deviat«  about  15. 

M.  Jean  is  now  engaged  on  researches  on  the  various  essential  oils  employed  in 
perfumery,  and  he  has  good  hopes  of  soon  placing  chemists  in  a  position  to  put  a  stop 
to  the  great  amount  of  fraud  that  now  exiats  in  this  trade,  owing  to  the  want  of  good 
processes  and  standards.  ^M 

The  whole  working  with  this  instument  is  at  the  moment  in  ils  infancy,  hut  I  fan^f 
it  will  one  of  these  days  become  an  indispensable  adjunct  to  every  commercial  laborator^B 
At  the  present  time  its  cost  (.£16)  is  somewhat  prohibitory.      It  is  made  by  Duboscq. 

Before  leaving  the  subject  it  will  be  interesting  to  state  that  Ihe  instrument  has 
lieen  put  to  the  test  by  a  committee  of  the  French  Agricultural  Society.  Tbey  had  ri.x 
samples  made  up  of  pure  butter  from  various  sources,  and  also  of  butter  adulterated  with 
margarine.  These  were  examined  by  M.  Jean  in  the  presence  of  the  Committee,  and  hf 
was  found  to  be  correct  in  every  case  within  ten  per  cent,  of  the  admixtures,  while  all 
the  pure  butters  were  correctly  recognised  and  duly  passed  as  such. 

Whatever  be  the  cause  of  the  varying  refractive  powers  of  oils  and  fate,  it  evidently 
dooK  not  var^  with  their  density,  because  we  find  oils  whose  densities  are  very  similar 
and  which  yet  exhibit  totally  different  refractions.  It  is  this  point  that  niake«  tbe  joint 
det«rmination  of  the  density  and  of  the  refraction  so  useful.  Supplement  this  with  a 
really  accurate  dt- termination  of  the  heating  power  and,  when  necessary,  with  the 
^elchert  and  iodine  process,  and  it  would  almost  seem  as  if  we  were  at  last  on  our  way 
Hub  real  power  of  dietinguishing  between  the  various  oils  and  fats.  ^ 

^^H  (7*0  be  co7tCiniic>l.)  H 
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DETECTION  AND  QUANTITATIVE  ESTIMATION  OF  ORGANIC 

AND  INORGANIC  POISONS  IN  BODIES. 

By  Dr.  Anton  Sbyda. 

{Continued  from  page   73.) 

The  following  observations^  which  I  have  made  during  my  search  for  alcohol  in  the 
various  organs  from  persons  who  were  confirmed  drunkards,  will  be  of  interest.  The 
organs  did,  however,  not  reach  me  for  a  week  or  a  fortnight.  1.  Pure  ethylic  aloohd 
was  found  in  a  few  cases.  From  the  contents  of  each  jar  containing  respectively  the 
stomach,  duodenum  small  intestine ;  the  pieces  of  the  large  glands  of  the  abdomen ;  the 
lungs  and  brain,  I  have  always  succeeded  in  getting  alcoholic  distillates,  but  I  nevor 
succeeded  in  getting  alcohol  or  aldehyde  from  the  urine.  In  many  cases  (it  was  not 
known  whether  the  persons  had  partaken  of  alcoholic  liquors  shortly  before  death)  I 
noticed  the  interesting  fact,  that  whilst  the  distillate  from  the  stomach  was  absolutely 
free  from  alcohol,  the  liver,  kidneys,  spleen,  yielded  a  distillate  containing  it.  In  one 
case  the  reaction  of  the  stomach  was  acid,  and  in  the  other  faintly  alkaline.  The 
distillates  when  containing  alcohol,  gives  the  following  reactions : — 

1.  Alkaline  permanganate  is  reduced  in  the  cold ;  the  filtrate  reduces  ammoniacd 
silver  nitrate. 

2.  A  mixture  of  potassium  bichromate  with  sulphuric  acid  is  also  reduced.  The 
mixture  has  either  the  odour  of  aldehyde,  acetic  acid,  acetic  ether,  or  a  pungent  odour 
cf  rum,  or  often  of  a  fruit  essence. 

3.  A  more  or  less  strong  iodoform  reaction  will  be  got. 

4.  If  a  few  drops  are  collected  at  the  beginning  of  the  second  distillation  (over  dry 
potassium  carbonate),  these  will  burn  with  the  characteristic  alcohol  flame.  This 
beautiful  (but  not  very  conclusive)  test  may  even  succeed  when  the  organs  are  in  a 
advanced  state  of  putrefaction,  but  it  will  have  to  be  conducted  with  great  care,  and 
best  in  a  dark  room.  Before  setting  light  to  it,  the  crucible  containing  the  spirit  must 
be  slightly  warmed.  The  drawback  to  this  test  is  the  waste  of  the  greater  part  of  the 
spirit. 

The  cases  where  alcohol  was  only  obtained  from  the  liver  and  spleen,  whilst  none 
could  be  got  from  the  stomach,  etc.,  seem  to  me  very  peculiar.  It  is  not  improbable 
that  the  alcohol  was  formed  by  a  kind  of  fermentation  of  the  glycogen  contained  in  tbe 
liver.  It  is  also  dif&cult  to  explain  how  it  came  that  in  one  case  where  the  medical  men 
conducting  the  post-mortem,  recognised  alcohol  by  its  smell,  and  certified  as  to  aloohoHc 
poisoning,  no  ethylic  alcohol  was  found,  but  its  higher  homologues.  This,  however,  wtf 
after  a  lapse  of  eight  days  between  the  inquest  and  the  analysis.  This  strange  fact 
may  perhaps  be  explained  by  the  great  volatility  of  ethylic  alcohol,  causing  it  to  evaporate 
even  from  the  dead  organism.  The  following  experiments  which  I  made  to  show  the 
volatility  of  even  dilute  alcohol,  proved  interestin&c : — 

In  a  beaker  75  m.m.  square,  I  put  some  very  dilute  alcohol,  and  allowed  it  to 
spontaneously  evaporate,  estimating  the  percentage  of  alcohol  from  time  to  time  by  means . 
of  the  vapourimeter.     The  results  were  as  follows : — 
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BOa  20t]i  DsMinber,  1886,  the  liquid  contained  2-i  volumes  of  alcohol. 
21at  „  „  20  „ 

24th  „  „  14 


27th 

28th 

10th  January,  188", 

22od 


-20 
■0 


'aporatea  even  from  diluto 
:e  SDUietimea  conducted,  it 


r  still  contained  water. 

1  these  experiments  it  is  plain  that  alcohol  rapidly  e 
•w  considers  how  clumsily  post-mortems  a 
^ly  be  a  matter  of  nurprise,  the  alcohol  has  in  many  instances  completely 
I  before  '.he  organs  reach  the  analyst.     lu  conclusion,  I  may  mention  that  the 
entity  of  alcohol  I  ever  found  in  a  stomach  did  not  exceed  '2  gram.,  whilst 
Eorgana  yielded  still  less  of  that  aubstance. 

The  Second  Feaction. 
(o)  C'arboiie  And. 
B  body  is  always  among  the  products  of  the  putrefactioa  of  albtimeuoids,  one 
»Uy  find  a  trace  of  it  with  Blillon's  reagent"  or  (thouf-h  not  bo  frequently) 
biine  water.     If  a  poisonous  dose  is  present,  its  amount  may  be  estimated  in  & 
otory  manner  as  follows  ;— 

"he  distillation  is  carried  on  until  what  passes  over,  gives  no  colouration  with  ferric 

I0,     Xot  to  lose  any,  it  is  advisable  to  continue  the  distillation  until  no  colouration 

Plugge'a  test.     Both  distillates  are  now  filtered  oil'  from  any  fatty  matter,  and 

■  sh&ken  out  with  pure  ether.     The  joiat  ether  is  now  allowed  to  evaporate, 

nidne  is  titrated  in  the  well-known  manner  with  bromine  water  and  hypo. 

(fi)  Prusaic  Add. 

e  applying  any  other  test,  I  first  use  a  strip  of  filter  paper   dipped  first  in  & 

iaolution  of  copper  sulphate,  and  then  in  freshly  prepared  tincture  of  guaiocum. 

mc  acid)  distillate  contains  pruasic  acid,  the  paper  when   moistened   with  it 

Uue.     If  no  colouration  is  got,  it  is  quite  superfluous  to  try  any  other  te8^8, 

tned,  it  is  as  well  to  try  and  get  the  pruasian   blue,  the  sulphur  and  also  the 

de  test.     As  regards  the  pruasian  blue  test,  I  must  emphatically  warn  against 

much  ferrous  sulphate  as  otherwise  a  yellow    colour  will  almost  completely 

B  blue.     If  the  amount  of  pruasic  acid  is  very  small,  a  precipitate   will  some- 

» a  long  time  to  form.     When  applying  the  sulphur  tef^t,  the  great  thing  ia  to 

ceea  of  ammonium  sulphide. 

nic  acid  has  been  found,  one  must  not  neglect  to  te^t  the  residue  In  distilling 

s  ferrocyanides. 
mtitative  estimation  of  the  prusuc  acid  is  conducted  as  followH : — The  dis- 
it  necessary,  acidified  with  nitric  acid,  and  precipitated  with  silver  nitrate. 
plate  is  collected  on  a  weighed  filter,  washed,  dried  and  weighed.     To  make 
u<eapitate  ia  ignited  and  the  residual  silver 


(c)  Photpliorua. 

To  obBerre  ver^  plainly  the  glowing  of  the  phosphoraB,  I  must  reoommend  tEe  un 
of  the  bulb-tube.  The  vapours  fur  a  long  time  condeDae  in  the  bu]b,  which,  in  coo- 
eequence,  will  appear  quite  luminoua.  If  the  phoaphorefloence  vanishes,  it  may  be 
several  times  made  to  again  appear  by  opening  the  stoam  apparatus  tor  a  moment  (vai 
tempararily  removing  the  lUme)  so  as  to  let  a  little  air  get  in.  After  distilliag  for 
about  an  hour,  the  distillation  is  stopped.  All  the  while  the  receiver  must  have  been 
kept  very  cool  and  also  connected  with  a  U-ttibe  contuniug  solution  of  silver  nitnU. 
After  particularly  noticing  whether  there  are  any  globules  of  phosphorus,  the  liqud 
may  be  tested  for  phosphoric  acid  by  means  of  chlorine  water  and  ammonium  molybdate. 
A  quantitative  estimation  may  be  attempted,  but  only  about  half  the  origin&l  phoe- 
phorua  will,  as  a  rule,  be  found.  If  no  phosphorus  haa  been  detected,  it  must  not  U 
omitted  to  test  the  residue  in  retort  for  phoapkoroua  add,  Bay  by  Dusart-Blondlot't 
process. 

Alkaloids   and  Allied  Bases. 

The  testing  of  organs  for  alkaloids  is,  as  is  well  known,  one  of  the  moat  difficult 
chemical  problems,  which  fact  will  be  admitted  by  every  analyst  of  long  standing  and 
experience.  Our  imperfect  knowledge  of  the  ptomeinea,  and  the  conditions  necessary 
to  their  formation  and  disappearance,  makes  it  ao  difficult  to  judge  about  the  alkaimdil 
nature  of  a  substance.  There  has  already  been  such  an  amount  of  literature  about 
ptoma-conine,  ptoma-strychnine,  etc.,  that  I  should  not  wonder  to  notice  one  of  tbeee  dajs 
a  pamphlet  on  the  preparation  of  strychnine,  morphine,  etc.,  from  putrefying  white  of 
egg.  It  is  argued  with  much  truth,  that  a  nitrogenous  base,  isolated  from  organa,  ii 
only  then  to  be  pronounced  a  vegetable  alkaloid  when  it  possesses  all  iu  jAjfgual, 
phyeiologkal  and  citiiiiicai  jiroperlies.  Of  course,  in  such  a  case,  there  is  no  fear  of  iti 
being  a  ptomeine  ;  but  alkaloids  are  generally  present  in  such  small  quantities,  tint 
it  is  mostly  impossible  to  get  <dl  reactions  satisfactorily,  and  I  feel  sur«  that  mnf 
a  too-particular  analyst  has  in  consequence  been  induced  to  call  vegetable 


It  cei'tainly  is  much  easier,  in  the  present  state  of  science,  to  pronounce  a  residM 
to  be  a  ptomeine  instead  of  an  alkaloid,  for  the  simple  reason  that  one  rarely  em 
succeeds  in  isolating  the  base  from  the  organs  in  a  jxrjtclhj  pure  coiidUion. 

The  best  way  to  extract  the  alkaloids  is  by  means  of  a  alcoholic  solution  of  tartuic 
acid.  The  fat  which  separates  out  scarcely  deserves  any  further  attention,  although  it 
is  not  quite  impossible  that  it  may  act  as  a  solvent  for  organic  poisons  ;*  but  it  mostly 
consists  for  the  greater  part  of  cholerestin.  The  extracts  got  from  a  stomach  are  moatij 
of  a  bright  yellow  colour,  more  particularly  if  there  was  an  abundance  of  bile ;  bol 
organs  containing  much  blood  give  extracts  of  a  mucb  darker  colour,  and  should  Ihtn- 
fore  be  analysed  separately. 

A  clarification  of  the  solution  may  ba  attempted  by  adding  alcoholic  solutioo  if 
tartaric  acid  as  long  as  a  precipitate  Forma,  The  filtrate  is  evaporated,  the  rando* 
taken  up  with  water,  and  then  nearly  neutralised  with  potash.     On  adding  alceboL 
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,  tartrate  is  precipitatecl,  carrying   down  a  good  deal  of  the  colouring 

evaporating  off  the  spirit,  the  watery  fluid  is  once  more  tested  an  to  itB 
kd,  if  necessary,  neutralified  with  potash.  As  it  ie  diiTicuU  to  get  perfect 
it  is  beat  to  use  very  delicate  litmus  paper,  working  until  only  the 
Eidity  in  noticed.  Before  using  the  regular  couree,  one  must  never  omit 
btle  of  the  solution  for  meconic  acid,  and  also  to  notice  its  behaviour  towards 
If  DO  iodine  in  liberated  {acidify  the  Quid  with  tartaric  acid),  it  is  no  use 
'  morphine  ;  but  of  course  a  separation  of  iodine  does  not  in  the  least 
presence  of  that  alkaloid,  as  other  bodies  may  cauEo  the  reaction.  The  Quid 
ided  into  three  parts,  Part  1  is  made  alkaline  with  potash  and  distilled  in  a 
'.  et«am  or  hydrogen.  The  distillate  is  to  be  especially  tested  for  nicotine, 
aniline,  which  is  done  best  by  first  shaking  it  with  ether  and  evaporating 
orrent  of  air,  the  flask  containing  the  solution  being  surrounded  with  water 
When  about  10  ox.  of  ether  are  left,  it  is  put  to  spontaneously  evaporate 
'  beaker.  The  residue  is  dried  in  vacuo  over  sulphuric  acid,  and  then  made 
I  hydrochloride.*  If  necessary,  the  usual  tests  for  nicotine  may  bo  aup- 
by  preparing  the  double  salts  with  gold  or  platinic  chloride,  and  sub- 
»e  to  a  quantitative  analysis. 

I  volatile  baEea  have  been  found,  the  second  portion  is  shaken  out :  1.  With 
1  from  acid  and  alkaline  solution.  2.  With  chloroform  from  alkaline  aoln- 
Witb  amytic  alcohol  after  addition  of  ammonium  chloride,  but  this  is  only 
If  the  iodic  acid  te^t  has  been  auccessful.  Before  shaking  with  the  chloroform, 
must  be  expelled  by  gentle  warming  and  blowing,  and  before  usin^  the  amylio 
Y  chloroform  must  be  likewise  got  rid  of. 

kctions  are  got  whicli  point  to  the  presence  of  a  particular  alkaloid,  a  special 
applied  to  the  third  part  of  the  fluid.  It  is  a  good  plan  to  add  solution  of 
Bhloride,  which  precipitates  every  trace  of  nitrogenous  base  in  twenty-four 
ieposit  is  washed  with  a  weak  solution  of  sublimate,  and  the  alkaloid  is 
Q  the  usual  manner.  The  residues  left  after  evaporation  of  the  ether, 
I,  and  amylic  alcohol  must  always  be  dried  over  sulphuric  acid;  they  are 
morphous  and  crystalline,  colourless,  or  of  a  yellow  or  brown  colour. 
reagent  is  often  reduced  with  a  blue  colour,  to  wliich,  however,  not  much 
I  most  be  attached.  The  same  may  be  said  of  the  passing  green  colour 
pith  a  sulphuric  acid  solution  of  ammonium  vanadate.  The  residue  from  the 
her  will  nearly  always  get  violet  on  warming  with  syrupy  phosphoric  add, 
lis  test  has  been  supprosed  to  be  characteristic  for  aconite  ouly.t  The  other- 
nidid  atropine  test  of  Vitali  (treating  the  pure  alkaloid,  first  with  fuming 
,  and  then  with  alcoholic  potash)  will,  however,  mostly  fail  with  the  impure 
?be  same  failure  is  sure  to  occur  on  applying  the  chromic  acid  test  (getting 
[a  odour). 


4 


bjdiochloiide  is  of  obaiBoleriatlc  appearaiicc. 
7  IVaiulator.     I  have  often  seen  sjrupj  phosphoric  acid  tuniitig  vlolot  oa  beating,  most 
by  Bome  organic  matter. 
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Ab  a  test  for  strychnine,  ammonium  vanadate  has  lately  been  stroni^y 
recommended  and  found  trustworthy.  The  experiment  is  best  performed  in  two 
ways.  First  of  all,  the  solution  of  the  vanadate  in  sulphuric  add  is  dropped  on  to  tlis 
alkaloidal  residue  ;  and,  secondly,  solid  vanadate  is  first  added  and  the  whole  moisteiMd 
with  sulphuric  add.  This  test  is  preferable  to  the  time-honoured  test  .with  bichromate, 
at  least,  when  the  alkaloid  is  somewhat  coloured. 

I  must  now  call  attention  to  an  important  facb,  as  far  as  I  am  aware,  not  yrt 
published,  viz. :  Colocynth  resin  gives  with  vanadate  solution  a  reaction  almost  like 
strychnine. 

If  this  drastic  (colocynth)  is  suspected,  I  proceed  as  follows : — The  residue  is  mixed 
with  a  pinch  of  powdered  bichromate  with  addition  of  a  few  drops  of  dikto 
sulphuric  add  (1-2).  At  a  little  distance  a  little  strong  sulphuric  add  is  placed,  and  tiie 
two  liquids  drawn  together  with  a  glass  rod.  A  beautiful  violet-red  is  thus  obtaioedy 
which  gradually  increases  in  colour.  If  vanadate  is  used  instead  of  bichromate  a  blue 
colour  is  first  obtained  and  a  violet-red  afterwards.* 

The  residue  obtained  by  evaporation  of  the  amylic  alcohol  (which  must  first  be 
passed  through  a  dry  filter)  is  often  impure,  and  is  best  purified  by  treatment  with 
alcohol.  The  morphine  is  then  tested  for  by  the  ordinary  reagents,  or  it  may  be  tested 
after  conversion  into  apomorphine. 

Metallic  Poisons. 

I  either  use  the  residue  from  the  distillation  or  the  residue  from  the  extiactioB 
with  alcohol,  in  which  case  the  latter  is  expelled  by  gentle  heat.  After  adding  boiliiig 
water  and  a  suffidency  of  potassium  chlorate,  hydrochloric  acid  is  gradually  added  uotil 
the  organic  tissues  are  disintegrated.  I  am  sorry  to  say  I  cannot  recommend  Jeeerirh's 
plan  of  using  chloric  acid,  as  this  seems  never  to  be  quite  free  from  arsenic,  otherme 
it  is  an  excellent  process.  After  warming  for  some  time  to  expel  chlorine,  if 
necessary  with  an  occasional  addition  of  hot  water,  a  little  tartaric  acid  is  added  to  keep 
up  any  antimony,  and  the  whole  set  aside  for  twenty-four  hours. 

(a)  TJie  insoluble  portion. 
This  is  collected  on  a  filter  and  washed  with  water  until  the  washings  are  coloor- 
less  (if  there  should  be  a  large  reddue,  it  is  a  good  plan  to  once  more  treat  with 
chlorine),  then  with  alcohol,  and  finally  (in  a  beaker)  with  ether,  until  the  fat  is 
practically  removed.  The  residue  is  now  burnt  in  a  porcelain  dish.  The  ash  is  first 
digested  with  weak  hydrochloric  acid  and  the  insoluble  ash  collected,  washed,  dried, 
ignited,  and  weighed.  If  it  should  not  merely  look  like  sandy  matter,  its  nature  must 
be  investigated,  best  by  fusing  it  with  (previously  ignited)  sodium  hydrocarbonate  in  % 
platinum  crucible.  After  treating  the  mass  in  water,  any  insoluble  matter  is  diasolYed 
in  nitric  add,  and  the  solution  tested  with  hydrochloric  acid  (silver),  sulphuric  add  (kid, 
barium,  strontium),  and  hydrogen  sulphide.  The  alkaline  filtrate  is  mixed  with  exoes 
of  hydrochloric  add  and  evaporated  to  dryness  (to  render  silica  insoluble).  Afttf 
taking  up  with  add  water  and  filtering,  the  liquid  may  be  tested  for  alumina.  In  a  eye 
of  poisoning  by  barium  chloride,  where  sodium  sulphate  had  been  given  as  an  antidote^  I 

*  Note  by  Translator.    This  is  very  nearly  the  same  as  with  strychnine,  showing,  after  all,  tbf 
advisability  of  always  using  the  chromate  reaction  when  testing  for  strychnine. 
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MnM  find  any  barium  in  the  stomach,  rusophagus,  and  duodenum,  but  got  as  much 
a  *I58  gram,  of  barium  Bulphate  from  the  abdominal  glands,  brains,  and  lungs,  whose 
^t  weight  was  710  grammes. 

(b)  The  soluhk  portion. 
I  must  state  that  it  is  absolutely  necessary  the  tiuid  shall  contain  qo  free  chlorine. 
L{t«r  Qkaktng  up  to  a  de&nito  bulk,  say  500  c.c,  aliquot  parts  are  taken  and  submitted 
3  anslysia. 

(■•) 

Fifty  to  100  c.c.  are  nearly  neutralised  with,  caustic  potash  in  a  porcelain  dish,  a 
mail  coil  of  clean  brass  if  introduced,  and  the  whole  warmed  for  fifteen  minutes.  The 
al  13  then  washed  with  water,  alcohol,  and  ether,  and  after  drying  (in  desiccator) 
ittfiduced  in  a  combustion  tube  partly  filled  with  coarse  oxide  of  copper,  and  drawn 
■t  80  as  to  be  connected  with  two  capillary  tubes.  By  means  of  an  aspirator  a  slow 
nnsnt  of  dried  air  is  drawn  through  and  the  tube  heated  as  if  an  elementary  analysis 
■WB  conducted.     Any  mercury  will  condense  inside  the  capillary  tubes. 

Whilst  still  hot  a  droji  of  water  is  put  on  the  combustion  tube  (close  to  the 
kpiltftry  one)  and  is  so  made  to  break.  A  minute  particle  of  iodine  is  now  introduced, 
i)d  with  tho  application  of  a  gentle  heat,  its  vapour  mised  with  the  air  current,  is 
wde  to  act  on  the  mercury  globules,  which  will  then  cause  the  formation  of  the 
haiacteristic  mercuric  iodide.  As  regards  this  very  reliable  process,  I  want  to 
taerve  that  a  long  imuiersion  of  the  bra«9  is  cot  advisable  because  it  gets  too  thickly 
Mt«d  wilb  organic  matter. 

The  quantitative  estimation  of  the  mercury  I  conduct  as  follows : — Through  the 
■atacid  solution,  I  pass  hydrogen  sulphide,  and  collect  the  precipitate  on  an  asbestos  filter. 
Uter  washing  nith  strong  hot  hydrochloric  acid,  the  asbestos  is  linsed  into  a  beaker 
ad  digested  with  a  few  drops  of  nitric  acid,  which  will  soon  dissolve  out  the  mercury. 
^fl«r  Altering  through  the  same  asbestos  the  mercury  is  precipitated  as  mercurous 
ilorida  by  the  addition  of  excels  of  phosphorous  acid,  which  is  allowed  to  act  for  twenty-  > 
^boiin. 

(6)  Antimony. 
Fifty  c.c  of  the  liquid  are  put  into  a  clean  platinum  dish,  the  excess  of  acid  neutralised 
immonia,  and  a  piece  of  pure  zinc  is  introduced.  After  acting  for  six  hours,  the 
■  IS  poured  off  and  the  antimony  will  have  blackened  the  platinum,  or,  if  much  was 
:.r,  deposited  itself  as  a  spongy  mass.  The  liquid  may  contain  traces  of  it,  aa  anti- 
1-^  somewhat  soluble  in  concentrated  solution  of  zinc  chloride.  Its  quantitative 
.:iiiiation  is  conducted  as  follows ; — Though  the  hot  Huid  I  pass  hydrogen  sulphide 
he  liquid  has  got  cold.  After  standing  for  three  days,  tha  escess  of  hydrogen 
':c-.  is  removed  by  a.  rapid  current  of  carbonic  acid,  a  little  ether  being,  if  neceseary, 
'o  prevent  frothing.  The  precipitate  is  filtered  off  and  washed  with  a  weak  solu- 
i  ammonium  acetate.  It  ta  then  rinsed  from  the  filter  with  solution  of  caustic 
"hich  is  then  saturated  with  hydrogen  sulphide,  which  will  cause  the  antimony  to 
After  filtering  off  from  any  insoluble  matter,  ths  liquid  is  slightly  acidified 
ivdrochloric  acid  and  heated  to  boiling.  After  standing  for  a  day,  the  precipitate 
'  irid  oiT,  washed,  and  finally  oxidised  with  nitric  add.     To  completely  get  rid  ( 
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organic  mAtter,  the  maoaia  nude  &l)»liiie«ith  caustic  soda,  driedaalfaMiviftaai 
of  nitrate  and  carbonate  of  eoda.  The  nun  u  now  exkauated  wHk  fvotf-iiid^  ih 
Inaolublo  lodium  aatimontate  wAshed  with  proof-spirit  to  wUch  a  f«w  4h|b  if  M 
carbonate  hare  been  added.  It  is  then  digested  in  a  mixturv  of  b 
adda,  tbo  liquid  nearly  oentralieed  with  ammonia,  and  ones  i 
fajrdrogen  aulpbide.  The  predpitate,  which  ahould  now  poanM  tbs  < 
of  antimonj  sulphide,  la  not  weighed  as  such,  but  I  prefer  to  mak»  it  i 
treatment  with  fuming  nitric  ai.-Id,  taking  all  precAutions  aa  adviaed  lif  Bm 

To  make  mire  of  the  abnenco  of  tin,  I  ploca  the  unoovei 
fUnie  of  a  powerful  burner,  when  the  antimony  will  gradually,  bvt  fl 
(Tobt  continued.) 


METHODS  FOn  DETKCTINO  OLEO  IN  BUTTER  AND   OOTfON  1 
IN  LARD. 

Bv  TiiOMAi  Taylor,  H.D.,  Mk-ko»:opist,  Vsvna  Statb*  MwrAXtmtrr  or 

Ariaic'ui.TtBK. 

AUlract   of  pnptr  rtivl  l^/ore  */<«  CUmiaU  Societij  of  Wa^htyUm,  D.C.,  Mmk 

1890. 

Td  Detect  Olbo  rs  BtrrrEn. 

[I  Wiove  that  thin  method  will  prove  uaefnl  for  all  praetieal  parpoaM  nadti 
olooDiargarine  law*  of  the  United  Btates] 

DiKKolve  iu  20  c.c.  of  petroleum  beoMne  MO  gr&ina  of  &  mixtore  of  <dn 
butter,  ileat  iilightly  to  aeciire  a  perfect  Noiution  of  t]>e  fata.  Caaeine  mad  fll 
Uwiiea  may  be  rem'jved  by  filtering  the  liquid  while  it  i«  warm.  Fill  «  ta(^ 
with  the  filtered  lolution  and  place  it  in  icewater.  In  from  fire  to  to 
minutoM  the  oleo  fat  will  separate  from  the  butter  fat,  and  falls  to  the  bettoi 
the  tube,  being  sparingly  aoluble  in  cold  benzino,  while  the  butt«r  fat  remain 
solution  in  cold  ben?;ine.  Heparate  the  oleo  fat  from  the  titinid  butter  by  filtw 
The  fat  recovered  may  be  nolidilied  by  mcchunical  presfiure,  placing  it  bati 
Boveral  layen  of  filtering  paper  te  abaorb  the  remaining  ben/.ine,  after  whidl 
sheet  of  solid  oleo  may  be  removed  from  the  paper  with  a  patette-knife.  ^ebt 
may  be  recovered  by  evaporating  the  benr.ine  by  means  of  heat. 
Tci  Din-KiT  CuTToM  Sked  Oh.  is  I^ahu. 

Diwolvii  in  20  c.c.  of  putroleum  ben/.ine  MO  graini  of  a  mixture  of  lard 
cotton  ncod  oil.  lloat  Hligbtly  to  secure  a  perfet^t  twlution  of  the  lard.  Rn 
animal  tissued  by  filtering  ujt  above.  Pill  a  test-tube  with  the  filtered  solution 
place  it  io  ice-water.  The  fnt  will  l<e  precipitated,  and  falls  to  the  bottom  of 
tube  by  reawn  of  itfl  compnrative  msotiibility  in  rotd  benzine,  while  the  oottMl 
oil  remains  in  solution.  Bepan^te  the  krd  from  the  coUon  need  nil  by  the  ol 
filteriug  paper,  and  subject  the  recovered  fat  te  prosBiire  iw  in  the  caae  of  bj 
and  oleo,  by  wbicli  meaua  the  remaining  benziue  is  abaorbed.  The  soliditied  fat  l^ 
rwnoved  from  the  paper  with  a  palette-knife.  The  benzine  is  eeparatedf 
seed  oil  by  means  of  huat. 
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L                             ELECTROLYTIC  SEPAKATI0N3.                                          .^^1 

^H                       Br  Edqab  F.  Smith  and  Lbb  K.  Fbanrel.                                   ^^^M 

^H                                         (Cofitimitd  from  pa'je  7S.)                                                       ^^^| 

^^F                                                          HEBCUKT    FROU                                                                                               ^^^^| 

With   these  tvo  metals  the  current  was  allowed  to  act  for  dxteen  hours.     Tha  ^^^H 

Bulte  are  ae  followe  : —                                                                                                                    ^^^H 
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»BKCDKI    PBOH    COBALT.                                                                             ~^^H 

Our  eiperience  with  these  two  metals  was  so  uneipected  that  we  append  the  poor              ^ 

)  well  as  the  good  results  which  were  finally  obtained  :—                                                                     | 
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The  current  acted  for  aixteen  hours  upon   reducing   tlie   quantity  of  cobalt,  and               | 

i^i-ating  with   the  conditions,  in  other  reapents,  the  same  as  before  (except  in  11  and              J 

re  obtained  :—                                                                                                                                          ^^^H 
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InspectioD  of  theee  figures  diadoses  the  fact  that  nothiog  approaching  a  eepanitioii 
of  the  two  metals  appears  probable  atitil  in  experiment  (11),  where  not  only  the  qoaatitj 
of  cobalt  is  reduced,  but  alao  that  of  the  potaadum  c7anide.  The  roBuIt  is  then  snr- 
prieingly  cloee  (  +  09  per  cent.}.  Thia  would  seem  to  be  due  rather  to  the  reduction  of 
the  quantity  of  cyanide,  iaasmnch  as  by  ita  increase  in  experiment  (12),  we  again  hava 
a  minus  error  of  4-01  per  cent.,  and  in  experiment  (13),  by  reducing  the  qnantity  <f 
cyanide  to  3  giams.,  the  result  is  satisfactory.  As  the  quantity  of  cobalt  in  this 
instance  was  but  half  of  that  in  experiment  (12),  the  favonrable  result  might  be  attii- 
buted  to  this.     Hence  the  following  trials  were  made : — 
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Cobalt  was  not  foond  in  the  mercury  deposit,  nor  mercury  in  the  cobalt  eolatiui. 

Evidently  the  quantity  of  cyanide  present  exercises  a  marked  inflaenoe  upon  tba 
separation.  Beturning  to  the  separation  of  cadmium  from  cobalt,  it  will  be  obsemd 
that  the  amount  of  cyanide  present  there  was  4j  grams.,  while  the  qoantity  of  metal 
was  less ;  yet  the  separation  proved  satisfactory. 

aiLVUt    FROH    COPPER. 

It  yet  remains  for  us  to  record  some  experiments  upon  the  separation  of  theee  two  I 
metals  in  cyanide  solution.  Beference  to  a  former  paper  {Ameriean  Chemical  Jtmrad, 
11,  264,  and  Journal  of  Artalytieal  Chemistry,  3,  254)  will  show  that  our  attempts  in 
this  direction  were  at  that  time  fruitless.  It  was  after  the  Buccessful  separatioa  of 
cadmium  from  capper  in  tr^aoide  solution  that  we  were  impressed  with  the  idea  that  tin 
separation  of  silver  from  copper  ought  to  occur,  since  silver  deposits  so  readily,  erai 
when  exposed  to  a  vety  feeble  current.  In  the  communicatbn  to  which  we  refw,  tb 
current  strength  recorded  was  Ice.  0-H  gas  per  minute.  Since  it  was  by  csrefnl^ 
redudDg  this  in  other  cases  that  we  obtained  good  separations,  we  instituted  a  ut' 
series  of  experiments  with  sUver  and  copper,  acting  upon  the  mixture  with  a  mui 
weaker  current ; — 
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73'i  gram,  pure  metallic  silver  in  nitric  add.  To  its  solu- 
raporation,  there  were  added  100  per  cent,  cupper  and  44  grama,  potassium 
hi  fllectrolyaing.  with  a  current  of  0'15  o.c.  O-Ii  gas  per  minute,  the  resulting 
hed  0-1725  grams.  The  latter  contained  no  copper,  nor  could  Btlrer  be 
the  copper  solution. 

tr  ten-cent  piece,  weighing  1*3236  grama.,  was  brought  into  solution  and 
Of  this  solution  two  portions  ('25  c.o.  each)  were  electrolysed  in  the 
1 4}  grams,  potassium  cj'anide,  with  a  current  of  0*4  c.c.  0-H  gas  per  minute, 
lound  was  in — 

(■()  80 '04  per  cent. 
{/>]  X956  per  cent. 
r  determiniiti'ms  ninde  with  another  coin  gave  : — 

(c)  89-44  per  cent. 

(d)  gD-44  per  cent. 
{To    lie  continued.) 


LAW  NOTES. 
lONB  FOB  TUE  Samb  Samplk  OP  Mii.K.— Mr.  B.  S.  WcBton,  Sanilnry  loapottor 
HKew,  Bethnul  Greon,  aobmittcd  a,  siimple  of  milk  purchased  from  the  Farmers'  Direct 
tociatioD  to  the  I'ublia  Aoalj^at,  Mr.  A..  W.  Stokes,  F.I.U,  A  certilicaite  woa  returned  statin); 
ontained  10  per  cent,  of  added  water,  and  that  33  per  cent,  of  the  cream  had  beeo  absiiscted 
ample.  Two  aumraongea  were  taken  out,  one  under  section  fi  anii  one  under  section  9  of 
ion  Act.  On  February  28th,  at  Worship  Street,  Mr.  Baghby  beard  tiae  case.  The  defen- 
I  b;  his  Solicitor  (Mr.  Yonng),  but  the  case  was  g[T«n  nguinst  liim,  and  a  fine  of  £5  was 
e  abstraction  of  the  cream  and  £2  for  the  addition  of  water,  cosU  being  given  in  bi:tb 


REVIEWS,  NOTES,  Etc. 
OF  THE  RoYAi,  AoEiCDLTUEAi.  SOCIETY.  — We  have  received  the  first 
)  new  series  (the  third)  of  this  journal.  It  is  to  be  issaed  quarterly,  and 
printed  and  containing  much  that  is  vitally  important  to  all  agriculturists,  it 
Dunly  bo  appreciated  by  all  interested  in  the  subject.  We  observe  very  inter- 
8  from  the  society's  consulting  naturalist,  and  also  from  the  botanist ;  while 
I  exposes  a  series  of  frauds  in  feeding  meals,  adulterated  samples  of  which 
very  prevalent  of  late. 


IS  Practical  Gheuistbv  ;  an  iNTBODncnoN  to  Quai-itative  and 
TATiVE  ANALTS18,  BY  Dr.  W.  R.  Hodokinson,  F.R.S.E.  London :  George 
ig,  Great  Queen  Street. 

pamphlet  form  of  64  pages,  giving  the  usual  reactions  and 

,nd  acids,  and  a  few  of  the  gases,  with  tables  for  quantitative 

ipecial  feature,  but  is  well   and  concisely  put.     Like  many 

is,  in  our  opinion,  sorely  deficient  in  a  really  systematic  acid  course, 

to  the  student's  initiative  in  this  matter.    So  far  as  qualitative  work 

to  quantitative,  then  the  title  is  correct,  but  we  have  looked  in  vain 

attempt  to  explain  quantitative  analysis. 
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ScGAR  Rbaobnt.-  -Matthieu-Plwey  recommends  the  following  as  a  reagent  for  can* 
fugar,  gfape-Bugar,  and  p;rogaIIic  bciJ  ;  .')  1  pts.  at  ammonium  nitrate  are  fused,  and  H 
pts.  lead  nitrate  and  i!l  pt?.  of  plumbic  hydrate  are  added.  The  reagent  melts  at  lU5*{!, 
and  with  the  subatanoes  named  gives  mixtures,  having  in  the  presence  of  glaeoM  % 
cherry  red,  with  cane-sugar  a  coffee- coloured,  and  with  pyrogallic  add  a  ebrome-grew 
colour.  — ,^ni.  ■founi.  I'lmrm. 

UhemkaI'LV  Vurz  IJuLPHATE  OF  Quinine  may  be  difitinguisbed  from  the  oommenul 
sulphate  and  the  sulphates  of  cincbonine,  ciuchonidiueard  quinidine  by  a  solubili^  Mt  in 
a  mixture  of  chloroform  and  petroleum  ether,  n'2  gram,  are  briskly  agitated  witW 
mixture  of  30  parts  by  volume  of  petroleum  ether  (sp,  gr,  U-68(J)  and  "0  parte  chlon)- 
form,  filtering  and  adding  3  to  4  volumes  of  petroleum  ether  ;  in  the  abseoce  of  th« 
the  other  suiphatos  the  solution  will  remain  clear.  An  admixture  of  ouly  ill  per  nnt, 
other  sulphate  will  give  rise  to  a  precipitate  or  turbidity. — (E,  Hirscbsohu.) 


8ai,t  Rb^al,— This  attractive  effervescent  saline,  which  has  attained  a  high  repute 
tion  on  the  Continent,  the  Colonies,  and  India,  is,  we  are  informeil,  about  to  be 
energetically  pushed  iu  this  country.  It  should  do  well,  because  it  is  an  original  idea, 
and  has  been  certified  by  Dr.  Faul  and  several  other  analysts  as  being  perfectly  piutin 
all  its  ingredients.  It  is  the  only  attempt  that  has  yet  been  suoceasfully  made  to  com- 
bine an  aperient  with  an  active  oxidising  disinfectant  without  decomposing  the  lalUt, 
and  is,  therefore,  cheniicalty  interestirg  to  that  extent. 


Third  Edition,  Illusti'ated.     Royal  8vd,,  price  6s.  6d. 

\  SHORT  MANUAL  OF  ANALYTICAL  CHEMISTRl 

(QualiUlIre  M  Quantilaliye,  Inorguiic  and  Orgiujc). 

By  Jciun  Mutek,  M.A.,  Ph.D.,  F.R.S.E.,  F.I.C.,  Etc. 
This  book  is  written  on  such  a  system  that,  within  the  space  of  200  pagee,  the  stndsnl 
is  earned  from  the  simplest  points  of  qualitative  work  to  volumetric  and  gravim«trie 
analysis,  and  their  application  to  special  matters,  such  as  the  analysis  of  food,  wat«r,  vt, 
drugs,  ultimate  organic  wort,  etc.  Special  features  are  found  in  the  very  definite,  c«mpl«M, 
and  easily  followed  courses  for  the  detection  of  acidulous  radicals,  alkaloids,  metals  in  pi» 
sence  of  phosphates,  etc, 

London : 

SIMPKIN  &  MARSHALL,  Stationers'  Hall  Court ;  and  BAILLIBRB,  TINDALL, 

and  OOX,  20.  King  WllUam  Street,  Strand. 
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Conlaining  a  Inrpe  number  of  Original  Popers  on  every  ifr.-inch  of  Cliemical  Analtsii',  wili  Cai- 
prehetiilve  Indei  of  Sahiects  and  Names.  Inoladine  the  FroceedioKs  ot  the  Societv  of  rublic  AjaJ™"- 
Prioe,  bound  in  cloth,  Ts.  o  .  . 

Vols.  IV.  to  XIII.  may  still  be  had.    Price  Ts.  each. 
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(d)  Detbction  a 
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Pgptos&s  — B?  M.  Alphonsb  Denaethb 

Dbtbotios  and  BsTtKATioa  OF  Pktbolbuh  ih  Oil  oir  Tuk- 

I.  BUHTOS 

OB  EsTiMATiNO  Urea.— By  C.  W.  Hbaton  ahd  S.  A,  Vasby    ... 

QnANTITATIVB    BSTIMATIOS    OP  OSOAJilC  ABD  ISOBOAKIC  F0190N8 
Br  Dr.  Antos  Soyda  {Concluded')  .. 


(«)  KLBOTBOLYTia  3epajution's.— By  Gduar  F.  Smith   and  Lbe  S.  Fbakkbl  (ron- 

eluideS)        

(/)  Ok  th»  Expaksion  nv  Fisbd  Oils  —By  W.  T.  Wbnzkll 

croKT  OP  Rbcbnt  Kbsearohrb  and  Impbovbmbnts  ik  Analytical  Hbooesses— 

(«)  DiTEOTiON  OP  Yolk  op  Eoo  in  Foods.— By  Wichblhaub        

(t)  Asaltsib  of  Bodiuh  Aluminatb.— By  G.  Lusob 

[<l>   ESTOIATION    OP  MiNKEAL    IS    FATTY   OiLB.— BY  ORITTNBR  

fi>  NBW   TBST    FOB  NlTBOGBN.— ByB.  DONATH _  

M  VoLPMBTBio  Estimation  op  Cadhium  in  PREaEBCB  of  Zrac— By  W.  Minob 

(O  BSTtMATIOK   OF   TELLUBIUU    IN    MiNBRALB.— ByB.  DONATH  

ITIKWS,  Notes.  Etc „        


PROOEEDINOS  OF  THE  SOCIETr  OF  PUBLIC  ANALYSIS. 
GENERAL  moeting  of  the  Society  was  held  at  Burlingboa  House,  on  WedQOsd&y  14th 
t.,  the  President,  Mr.  Adams,  id  the  chair. 

The  miuutes  of  the  last  meetiog  were  read  and  coufirmed. 

On  the  ballot-papers  being  opened  it  was  announced  that  Mr.  W.  Droop  Richmond 
U  elected  as  a  member. 

The  following  gentlemen  were  proposed  for  election  :— As  roembsr,  Mr.  8.  J,  Steel, 
homist  to  Messrs.  Martiueau  and  Sons.  Aa  associate,  Mr.  T.  H,  Pearman,  Aaaistant 
\  Mr.  A.  H.  Allen. 

Tha  foUoning  paper  was  read  fay  the  President,  "  Hemarks  on  the  Bitter  of  the 
[op  as  Difiering  from  the  Bitter  of  Quassia  and  other  Hop  Substitutes." 

The  reading  of  the  paper  and  the  aubaequent  diescusion  extending  to  a  late  hour, 
!>  other  papers  announced  to  be  read  were  neceasarily  postponed. 

^^Bw  nert  meeting  of  the  Society  will  be  held  at  Burlington  House  on  the  1 1th  inst. 
^^H  (CoTtdtiiion  of  ihe  Socieli/a  Proceedings  ) 

^M  ON   THE   ANALYSIS    OF    PEPTONES. 

^^H  By  M.  Alphonse  Dehabyeb,  Bbubsels.* 

^^BB  lut  meeting  of  the  Association  I  had  the  opportunity,  gentlemen,  of  drawing 
9Br  kUention  to  the  analogies  of  reaction  which  peptone  and  gelatine  present ;  and  I 
BBited  OD  the  fact  that  in  the  analysis  of  the  peptones  of  commerce,  the  gelatine, 
|h  ia  the  meat  peptones  is  due  to  the  transformation  of  the  tendinous  parts  of  I 
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miucuUr  tissue,  wae  precipitated  by  phospho-tuogstio  acid,  as  well  as  the  real  pqitou 
of  albumea  and  the  albnmose.  The  gelatine  contains  nitrogea,  and  therefore  in  the 
application  of  the  Konig  process  for  the  determination  of  peptones,  the  gelatine  ii 
inevitably  precipitated  as  well  as  the  peptone,  and  the  estimation  of  nitrogen  under 
these  conditions  gives  an  important  excess  of  peptone. 

M.  Bruylante  said  in  the  last  discussion  we  had  on  the  question,  that  bhe  dogUe 
iodide  of  potassium  and  mercury  which  I  showed  to  be  distinctive  of  albtunoee,  peptue, 
and  gelatine,  was  perhaps  the  basis  of  a  system  of  separation  of  these  boilies.  The  lite 
hour  of  the  meeting  prevented  my  presenting  to  you  the  whole  results  of  my  reseambai 
on  this  point,  and  the  application  which  I  had  already  made  of  the  reagent  in  the  eejA- 
ration  of  these  compounds.  Keeping  in  mind  the  ideaa  I  have  expressed  u  to 
basing  the  operations  of  estimation  on  the  rational  preliminary  separation  of  gelatisi, 
albumose,  and  peptone,  I  use  for  the  analysis  of  preparations  of  peptones  the  techiticil 
processes  which  I  am  about  to  show  you.  They  are  ditferent  from  those  suggested  I7 
Sonig,  but  I  think  that  elements  for  discussion  and  experiment  will  be  found  in  then 
which  will  lead,  perhaps,  to  new  improvements. 

Mcthod  fob  the  ANALTsia  of  Peptone  Pbepabations. 

The  composition  of  these  preparations  always  approximates  to  that  of  tbs  tUbt 
minoids  from  which  they  have  been  derived  by  the  action  of  the  gastric  juice.  5ta 
constituent  elements  which  it  is  necessary  to  determine  in  the  analysis  of  peptones  ttt 
the  following; — 1.  Water.  2.  Ash.  3.  Insoluble  matters,  if  any.  4.  Gelatine.  5. 
Albumose.  6.  Peptone.  7.  Definite  compounds.  Among  these  elements  wa  must  O- 
mark  that  insoluble  gelatine  and  the  defined  compounds  may  be  absent. 

Water. — The  proportion  per  cent,  is  determined  by  evaporating  in  a  wKtes-balk 
Bome  grammes  of  peptone .  The  complete  desiccation  is  continued  in  an  oven  at  100*  0. 
The  residue  is  weighed  after  standing  in  vacuo  over  concentrated  sulpharic  aod  fcr 
twenty-four  hours. 

Ask — The  residue  previously  dried  is  ignited  and  weighed  accurately, 

Inaolvble  tnatter. — The  peptone  is  diluted  with  water,  the  insoluble  readue  is  nd- 
lected  on  a  tared  filter,  washed  with  water,  dried  in  the  oven  at  100?  0.,  and  mighed 
after  cooling  under  the  desiccator. 

Gtlatim. — The  estimation  is  founded  on  it«  precipitation  by  ammonium  snlplialei 
but  as  the  albumose  is  also  precipitated  by  this  reagent,  it  is  necessary,  as  a  preliouDHTt 
to  separate  this  compound.    For  this  purpose  I  employ  iodide  of  potassium  and  mereto?, 
using  Mayer's  formula  : — 

Iodide  of  potassium    .  .  . .  . .  40'80I  grammes. 

I  Chloride  of  mercury  . .  . .  . .  13-546        „ 

!  Distilled  water  1,000'000        „ 

A.  bnowQ  weight  of  peptone,  1  or  2  grammes,  dissolved  in  water,  is  precipitated  bj  ■& 
excess  of  the  reagent.  After  filtration  and  WBAhing,  the  liquors  are  evaporated  toaftp 
cubic  centimetres,  then  an  excess  of  ammonium  sulphate  in  saturated  solution  is  adiMi 
The  mixture  is  brought  to  the  boiling  point,  which  causes  the  coagulation  of  thegelatiai 
agMOBi  the  sides  of  the  vessel.    When  quite  oold,  the  liquid  is  decanted,  and  the  gelatiiie 


insbed  first  vitb  ammonium  sulphate,  then  rapidly  with  cold  water,  and  finally  with 
lioiJing  alcohol,  which  romovoB  the  double  iodide  of  potassium  and  mercury  entangled 
by  the  precipitate.  The  gelatine  remains  adhering  to  the  glass  ;  the  vessel  is  then  dried 
in  Che  oven  and  weighed.  The  gelatine  still  retains  some  ammonium  sulphate,  tohich  it 
ii  iifceeiar;/  to  deduct  from  the  toei-glU  obtained.  For  this  purpose  the  coagulum  is  dis- 
6:l;ed  in  warm  water,  an  excess  of  hydrochloric  acid  is  added,  it  is  filtered,  and  the  filter 
iixshed  with  as  little  distilled  water  as  poectihle.  Thu  ammonium  sulphate  is  titrated  in 
.  [  I  lion  by  a  normal  solution  of  chloride  of  barium,  the  end  of  the  reaction  being 
,.  HAined  by  filtering  small  portions  to  which  drops  of  barium  chlsride  are  added. 

One  c.c,  of  normal  chloride  of  barium  containing  j^  of  crystallised  salt  repreaentfl 
OOS  gramme  of  ammonium  sulphate. 

Allii/.mose. — One  or  two  grammes  of  peptone  are  taken  and  dissolved  in  5  cc.  of 
du^tilled  water.  An  excess  of  ammonium  sulphate  ia  added  to  the  clear  solution.  This 
rcngent  precipitates  the  albumose  and  gelatine  if  any  are  present.  The  precipitate  ia 
collected  on  a  tarred  filter.  This  is  washed  with  solution  of  ammonium  sulphate,  dried 
&L(i  weighed.  The  precipitate  is  then  dissolved  in  a  sufficient  quantity  of  hot  wat«r, 
mi  after  filtration  the  ammonium  sulphate  is  estimated  by  tho  process  described  above. 
From  the  weight  of  the  precipitate  obtained  is  deducted  (1)  the  weight  of  the  gelatine; 
f2)  Llie  weight  of  the  ammonium  sulphate  ;  the  difierenca  giving  the  weight  of  the 


PeptoJte.—  One  or  two  grammes  of  peptone  are  taken  aa  before.     The  peptone  is 

tbeu  dried  in  vacuo  at  60°  G.,  which  produces  groat  ioQation  of  the  mass.     The  porous 
ttaiue  is  washed  with  alcohol  at   U,')"  in  order  to  eliminate  creatine,  creatinine  urea, 
(UColactic,  formic,  acetic  and  butyric  acids,  which  are  especially  found  in  peptones  pre- 
pum!  directly  from  meat.     These  compounds  can  be  estimated  in  mass  by  evaporation  of 
the  alcohol.     The  residue  is  taken  up  by  some  grammes  of  water,  and  an  excess  of  a 
Blnfion  of  phosphotungstate  of  soda  thus  prepared  is  added 

TuDgfitat«  of  soda     . .  . .  . .  50  grammes.  ■ 

Boiling  distilled  water  1000  „  M 

Phosphoric  acid  (medicinal)  ....  100  „  ■ 

^^  Pure  hydrochloric  acid  150  „  ^H 

^^L  Thu  last  acid  mntl  be  added  after  the  solution  is  cold.  Tlie  liquid  isfllered  after 
^^^^ingfor  twenty-fatir  hours. 

^^B  This  reagent  precipitates  the  gelatine,  the  albumose  and  the  peptone.  After 
^^^■unent  a  small  portion  of  the  clear  liquid  is  tested,  then  the  greater  part  of  the 
^^^Kon  is  decanted  and  the  precipitate  is  thrown  on  a  Schleicher's  filter  carefully  tared. 
^^K  precipitate  is  dried  in  the  oven,  weighed  after  cooling  in  the  desiccator,  and  the 
'     weight  noted. 

The  precipitate  ia  then  introduced  into  a  porcelain  capsule  and  ignited  in  a  gas 
le  to  total  incineration  of  tho  organic  matter  and  filter.  This  last  residue  is  weighed 
i  weight,  minus  the  weight  of  the  filter  ash,  is  deducted  from  that  of  the  dry 
ipitate.  The  diilerence  represents  the  weight  of  the  peptonic  matter  precipitated, 
a  this  is  deducted  {1}  the  weight  of  the  gelatine ;  (2)  the  weight  of  the  albumose. 
fierence  gives  the  weight  of  the  peptone. 
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This  method  gives  results  as  accurate  as  those  based  on  the  determination  of  peptone 
by  the  estimation  of  nitrogen,  and  it  has  the  advantage  of  being  much  quicker.  Com- 
parative analyses  of  eight  samples  of  different  peptones  have  given  results  differing  but 
slightly  from  those  obtained  by  calcination. 

Definite  Compounds, — Under  this  denomination  are  included  the  nitrogenous  bases 
and  the  fatty  and  amido  acids  of  muscular  tissue. 

The  definite  compounds  are  divided  into  nitrogenous  and  non-nitrogenous  substances. 
Some  are  soluble  and  others  insoluble  in  alcohol.  Taking  this  classification  I  group  them 
in  the  following  order :  Substances  soluble  in  alcohol : 

Nitrogenous  :  Creatine,  creatinine  urea. 

Non-nitrogenou8 :  Sarcolactic,  formic,  butyric,  and  acetic  adds. 

These  substances  may  easily  be  determined  collectively  by  evaporation  of  the 
alcoholic  solution  obtained  by  washing  the  product  yielded  by  evaporation  to  dryness  in 
vacuo  before  the  precipitation  of  the  peptone  by  phosphotungstate  of  soda.  Substances 
insoluble  in  alcohol : 

Nitrogenous :  Taurine. 

N&n-nitrogenous :  Inosite,  dextrin,  glycogen. 

The  proportion  of  these  elements  in  the  preparation  of  the  peptone  analysed  is 
determined  by  difference. 

I  have  applied  my  method  of  analysis  to  several  commercial  preparations  of  peptone 
as  well  as  to  the  peptones  specially  prepared  by  myself.  It  is  executed  with  perfect 
regularity.  The  following  are  three  results  selected  from  among  the  numerous  ap- 
plications which  1  have  made  of  the  method.  They  bear  on  the  principal  types  of 
peptono  preparations. 


Designation. 

Peptone  of 

purified 

meat-albumen. 

Peptone 

of 

egg-albumen. 

Peptone 

direct  from 

meat. 

Peptone.. 

37-675 

34-700 

25-857 

Albumose 

31-300 

53-350 

.      15-964 

Gelatine 

none 

none 

9-826 

Definite  Compounds     . . 

5-525 

5-930 

29-972 

Mineral  Salts    . . 

8-285 

1-025 

18-386 

Water    . , 

10-250 

4-625 

none 

Insoluble 

9-965 

3-980 

none 

These  figures  mark  profound  differences  of  composition  in  the  relative  proportions 
of  peptone  and  albumose.  The  peptone  of  meat  albumen  and  the  direct  peptone  of 
meat  do  not  offer  a  constant  ratio  in  regard  to  the  proportional  figures  of  albumose. 

This  anomaly  may  be  imputed  to  the  'mode  of  preparation  employed,  which  is  more 
efficacious  for  the  peptone  of  meat  albumen  than  for  that  of  coagulated  albumen, 
which  last  is  less  easily  peptonisable  than  albumen  in  solution  in  the  preparation  of  meat 
peptone  properly  so  called. 


THE  AKALYST. 

THOD  FOR  THE    DETECTION  AND   ESTIMATION    OF    PETROLEU 
IN  OIL  OF   TURPENTINE. 
By  W.  M.  Burton,  Cleveland,  Onio,* 


Tbi  use  of  the  lighter  boiling  products  of  petroleum  for  the  purpose  of  adulterating  oU 
of  turpentme  is  so  well  known  to  persona   using  these  articles  that  little  comment  ia 
QCcesEary  concerning    the    prevalence   of    this    adulteration.       Refined    petroleum    of 
the  proper    colour    and  gravity  can    be  mixed  with    turpentine    in  such    proportions 
as    to  elude  the  common    methods    of  detection.      The    gravity,    colour,    and    odour 
ot    the   mixture    can    be    made    identical    with    that    of   turpentine ;     whereas    paint 
msde    from    suL.h    material    is    not    durable,    but  is   liable    to    crack    and    peel    off 
•OOD  after    its    application.       The  pecuniary    advantage  to    the    unscrupulous    dealer 
i«  also    a    great    temptation    to    perpetrate    this    adulteration    on    the    large    scale. 
Tbe  method   wbich  is  here  proposed   is   based  upon   the  fact  that  petroleum   is  only 
elightly  affected  by  fuming  nitri.;  acid  in  the  cold,  whereas  turpentine  is  readily  oxidised 
tu  various  acids  of  the  fatty  and  aromatic  aeries,  which  are  soluble  in  hot  water.       If, 
therefore,  we  treat  a  mixture  of  turpentine  and  refined  petroleum  with  cold  fuming  nitric 
idJ,  the  turpenes  will  all  be  converted  into  acid.s  readily  soluble  in  hot  water,  while  the 
fwiflios  of  the  petroleum  will  remain  almost  entirely  unaffected.     These  facts  enable  us 
to  determine  almost  quantatively  the  amount  of  petroleum  contained  in  adulterated  tur- 
pentine.   The  apparatus  necest-ary  for  effecting  this  separation  is  very  simple.     A  balloon 
k  of  TOO  c.  cm.  capacity  is  fitted  with  a  t^o-hole  cark  stopper.     Through  one  bole  is 
ioBerted  the  tube  of  a  glass  stoppered  drop  funnel  having  a  capacity  of  100  c  cm.     The 
k  is  also  connected  with  an  inverted  condenser.    About  300  c.  cm.  fuming  nitric  acid 
Irf  «p.  gr.  I'i  are  placed  in  the  fliisk,  and  100  c.  cm.  of  the  turpentine  to  be  tested  are 
■lured  into  the  drop-funnel.     The  flask  is  surrounded  by  cold  water,  and  the  turpen- 
is  allowed  to  drop  slowly  into  the  nitric  acid.    As  each  drop  strikes  the  add,  violent 
es  place,  with  evolution  of  red  fumos.     It  is  well  to  shake  the  Bask  occaaion- 
illr  daring  the  operatiou.     When  the  turpentine  has  all  passed  into  the  flask,  the 
apparatus  is  allowed  to  stand  until  all  action  is  over.      The  contents  of  the  flask  are 
triDsferred  to  a  large  separating  funnel  and  treated  with  successive  portions  ot  hot  water. 
In  thi^  way  all  the  products  resulting  from  tbe  action  of  the  acid  on  the  terpenes  ore 
removed,  while  any  petroleum  paraflius  remain  insoluble  in  water,  and  can  readily  be 
aepvated  and  measured. 

Having  procured  some  turpentine  known  to  be  free  from  petroleum,  my  assistant 

prepared  mixtures  of  the  pure  turpentine  with  samples  of  refined  petroleum  of  various 

^^^dliLg  pcnntfi.     In  order  that  my  judgment  in  experimenting  might  not  be  inQuenced 

^^Bknowing  the  quantities  of  material  used,  my  assistant  withheld  from  me  the  propor- 

^^Hh  employed  in    the  mixtures.       Ten  mixtures  were  analysed,  with  the  following 

^-- 

"  School  of  UiM*  QuaTierly. 


106 

THE 

ANALYST. 

Pnte  torpentino 

BoiUng  point  of 
petroleum. 

Petroleani  found  b; 

used. 

method  deicrU»d. 

OC  c.  cm. 

33  C.  cm. 

about  250" 

341  c.cm. 

80 

20 

250 

18'9 

70 

30 

200 

29- 

80 

20 

200 

18'5 

90 

10 

200 

8-9 

80 

20 

100 

17-8 

70 

30 

100 

28-* 

85 

16 

100 

13  5 

80 

20 

7S 

IT'9 

70 

30 

75 

28- 

It  will  be  noticed  that  the  sum  of  the  nmouat  of  petroleum  and  turpentine  lued 
would  be  100  o.cm.  in  each  case,  bo  that  the  number  of  cubic  centimetres  of  petroieum 
found  would  also  express  the  percentage  of  adulterant.  It  appears  from  the  abore 
tedults  that  the  petroleum  fractions,  which  boil  at  about  250"  are  least  affected  by  tli( 
fuming  nitric  acid,  while  the  low-boiling  fractious  are  affected  the  most.  But  in  order 
to  keep  the  specific  gravity  of  the  turpentine  where  it  should  be,  the  higher  boiling 
petroleum  fractions  must  be  used  In  the  adulteration—  a  fact  which  ia  favourable  for  U» 
application  of  this  method  in  the  analysis  of  such  mixtures. 


A   SIMPLE   METHOD   FOB  ESTIMATINQ  UREA.  ^M 

By  C.  W.  Heatos,  F.LC,  F.C.8.,  ahd  8.  A.  Vasbt,  A.I.C.,  F.O.a." 

Shvihal  years  ago  it  was  suggested  to  ua  by  some  of  our  former  pupils  that  it  wouU  Ix 
convenient  if  a  system  could  be  devised  by  which  urea  could  be  estimated  eadJy,  rapdlf. 
and  accurately  without  specially  constructed  apparatus.  The  hypobromite  method  giT» 
results  which  are  quite  correct  enough  for  clinical  purpoees,  and  several  forms  of  vf- 
paratuB  of  great  convenience  and  simplicity  have  been  devised  for  its  execution.  Tha 
latest  and  perhaps  the  simplest  is  that  of  Doremus,  recently  advocated  by  Dr.  Cnii*V 
of  Dublin. 

There  is  no  difficulty  in  using  any  of  the  instruments  which  have  been  twod* 
mended,  and  it  is  probable  that  physicians  will  prefer  to  employ  some  one  of  tiuBi 
when  it  is  accessible.  But  such  instruments  are  not  always  accessible,  and  are  eioij 
broken ;  and  it  is  in  any  case  desirable  that  the  medical  practitioner  who  chances  to  han 
no  apparatus  at  his  command  except  the  ordinary  weights  and  measures  of  phamMJ'i 
shall  be  able,  without  trouble  or  loss  of  time,  to  make  satisfactory  estimations  of  nrti- 
In  the  system  arranged  hy  us  In  1884,  and  now  for  the  first  time  described  in  prioti 
absolute  accuracy  is  not  aimed  at,  but  the  maximum  error  of  calculation  is  so  minute  u 
to  be  quite  lost  in  the  greater  errors  due  to  variations  of  temperature  and  preasura.  ud 


t  measurement  which  are  incidental  to  aoy  rapid  process  which  depends 

irement  of   the  nitrogen  and  espeUed  by  alkaline  hypobromite.     It  is  well 

t  this  nitrogea  amounts  approximately  to  02  per  cent.  oE  the  total  nitrogen  of 

Ihe  apparatus  required  is  of  the  simplest  character.    In  addition  to  the  ordinary 

lutical  measures,  all  that  is  really  neoessary  is  a  thistle-headed  acid  funnel,  about 

f  glass  tubing,  and  a  couple  of  bottles.     It  is  well  to  assume  that  no  other 

aces  are  available.     The  reagents  are  bromine  and  caustic  soda. 

'he  following  arrangements  are  made:— 1.  An  eight-ounce  bottle  of  any  form  la 

nth  a  thistle-funnel  and  bent  glass  delivery  tube,  as  though  for   the  preparation 

The  lower  end  of  the  funnel  should  be  bent  upwards,  like  a  small  hook, 

t  gas  from  passing  up  it.     3.  A  small  basin  or  breakfast  cup  may  be  used  as  a 

e  trough,  a  four-ounce,  or  larger,  bottle  of  any  form  being  filled  with  water  and 

ESn  it  in  such  a  manner  that  the  end  of  the  gas  delivery  tube  can   readily  be 

mder  the  mouth  of  the  b:)ttle.     3.  A  40  per  cent,  solution  of  good  commercial 

i,  is  prepared.     For  example,  half  a  pound  avoirdupois  of  soda  may  be  dis- 

I  water  and  when  cold  diluted  to  one  pint. 

analytical  process  is  as  follows ;— 1.  Into  the  gas  generator  is  poured  by  means 

mel  one  Quid   drachm  of  bromine  washed  in  by  ten  duid  drachms  of  the  soda 

The  generator  may  then  be  immersed  in  cold  water,  and  the  inverted  bottle 

placed  over  the  end  of  the  delivery  tube,      2.  Two  fluid  drachms  of  urine,  very 

ly  measured,  are  added  and  washed  in  by  exactly  one  fluid  drachm  of  water.    The 

iuid  drachms  so  added  will  of  course  cause  an  equal  volume  of  air  to  pEiss  into  the 

ng  bottle.     This  is  allowed  for  in  the  appended  table.     The  generator  is  gently 

brisk  effervescence  takes  place,    and  gas    equal  in    volume    to  the  liberated 

collected  in  the  receiver.     The  generator  should  be  kept  as  nearly  as  possible 

iperatare  of  the  air.     3,   When   the   evolution  of  gas  ceases,  the  receiver  i4 

<m  the  basin  by  means  of  the  thumb  or  a  glass  plate  and  placed  mouth  up- 

the  table.     It  is  now  only  necessary  to  measure   in   minims  the  quantity  of 

[oired  to  fill  it.     After  deducting    180   (which  may  be  taken  as  200)  minims 

displaced   by  the  urine,  each   100  minims  of  water  added  represent  0  25 

i,  of  urea  in  the  urine  examined.      If  the  urine  contains  niore  than  3  per  cent,  ot 

is  best  to  dilute  it  with  an  equal  volume  of  water  before  making  the  deter- 

f- 

fe  following  table  gives  the  percentage  of  urea  corresponding  to  the  volume  of 
jgted,  as  shown  by  the  quantity  of  water  required  to  fill  the  bottle :— 


I 


I 


I 


I 


I  DETECTION  AND  QUANTITATIVE  ESTIMATION  OF  ORGANIC  . 
ORGANIC  POISONS  IN  BODIES. 
Br  Dr.  Anton  Seyda. 
{Continued  from  jxiz/e  96.) 
(c)  Detbction  and  Estimation  or  Arsenic. 
If  do  mercury  or  antimony  are  present,  50  or  100  c.c.  of  the  liquid  an  pnt  I 
Martih's  apparatus  and  tested  for  anenic.  The  zinc  must  be  firat  put  into  hjdrochloris 
acid  for  ten  minut-efi,  and  then  wR,8hed  nith  water,  in  order  to  free  it  from  traces  of 
adhering  arsenic.  OE  course  before  lighting  the  hydrogen  or  heating  the  reduction 
tube,  one  must  wait  until  all  air  has  been  expelled.  The  fluid  must  be  introduced  in 
email  quantities,  otherivise  there  may  be  too  much  frothing.  It  is  aa  well  not  to  try  uiA 
get  arsenical  Bpot«,  as  these  only  form  welt  when  there  is  a  rapid  evolution  of  hydro- 
gen and  a  large  quantity  of  arsenic  ;  hut  it  is  beat  to  produce  the  arsenical  mirrore,  which 
may  afterwards  be  sealed  if  neceasary,  and  produced  as  evidence  in  court. 

If  the  amount  of  arsenic  was  not  too  small,  and  one  has  succeeded  in  getting  st 
least  two  mirrors,  the  tube  is  cut  with  a  diamond  in  such  a  way  as  to  get  four  pieces  (f 
the  mirror.  The  following  tests  are  then  applied  :  One  piece  is  heated  and  the  arsenieil 
odoiir  observed.  The  second  piece  is  moistened  with  sodium  hypochlorite,  when  the 
mirror  should  of  course  disappear.  The  third  piece  is  treated  with  nitric  acid,  and, 
after  evaporating  the  acid,  the  retidue  is  tested  with  silver  nitrate  for  arsenious  or  atsenid 
acid.  The  fourth  piece  is  heat«d  with  ammonium  mono-sulphide,  and  the  arsenic  made 
into  the  yellow  sulphide.     These  four  tests  are  amply  sufficient. 

If  arsenic  has  been  found,  it  is  quantitatively  estimated  as  follows ;  The  liquid  it 
warmed  and  treated  for  twelve  hours  with  hydrogen  sulphide,  then  put  aside  in  closed 
flask  for  about  five  days,  until  the  precipitate  has  completely  settled.  After  remoring 
the  excess  of  hydrogen  sulphide  by  a  current  of  carbonic  add,  the  precipitate  is  filtered 
off  and  washed.  The  filtrate,  as  a  rule,  gets  turbid,  but  one  need  not  pay  much  attention 
to  this,  as  the  cloudiness  inay  be  due  to  a  trace  of  arsenic,  but  is  generally  caused  ij 
organic  matter. 

To  purify  the  precipitate,  it  is  best  to  use  a  solution  of  ammonium  carbonate,  vbieh 
will  leave  at  least  the  bulk  of  the  free  sulphur  behind.  After  evaporating  the  solutioD, 
the  residue  must  be  treated  with  nitric  acid,  the  solution  evaporated  and  the  product  fmed, 
best  in  a  porcelain  crucible,  with  a  mixture  of  nitre  and  potassium — sodium  carbonito. 
After  dissolving  the  mass  in  water,  it  is  best  to  slightly  acidify  with  nitric  acid,  and  afMr 
completely  removing  the  carbonic  acid  and  nitrous  acids  by  boiling,  once  more  to  throw 
down  with  hydrogen  sulphide.  The  precipitate  must  then  agun  be  made  into  arsenw 
acid,*  and  the  solution,  after  concentration,  be  precipitated  with  magnesia  mixture.  To 
make  sure  of  its  purity,  it  Lb  as  well  to  rediasolve  the  precipitate  after  alight  muliilg 
with  dilute  ammonia,  in  hydrochloric  acid,  and  once  more  throw  down  with  ammoma.  I 
have  adopted  with  great  success  the  proposal  oE  de  Koninck,t  who  dissolves  the  areenJal 
precipitate  of  the  filter  by  means  of  nitric  acid,  evapoi-atee  the  solution,  and  giadiuUj 

*  Nate  b;  translator.    Very  convenientlj  dooe  irith  bromiDs  water, 
t  Bee  Analyst,  ISBS,  p.  178. 
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The  pyroarseniate  nmy  be  kept,  or  if  there  ie  not  much 
of  metallic  arsenic  hy  means  of  llio  Marsh's  apparatus. 


sals  the  residue  to  redneas. 
of  it,  may  be  made  into 
in  the  way  alrearly  described. 

(li.)  Tests  for  OreEa  Metals,  TrN  Excepted. 

If  mercury,  antimony,  and  arsenic  are  absent,  the  lluid  is  made  alkaline  with  ^wrt 
eodium  hydrate,  then  acidified  with  acetic  acid,  and,  after  heated  to  boiling,  treated  with 
liydrogen  sulphide  until  it  is  cold.  Sodium  carbonate  is  now  added  until  alkaline 
xvaction,  and  the  corked  daak  set  aside  until  the  liijuid  has  became  quite  clear.  After 
collecting  the  precipitate  (which,  as  a  rule,  consists  mainly  of  ferrous  sulphide)  on  a 
£lter,  it  ia  wnfihed  with  solution  of  sodium  hydrogen  sulphide  until  the  washings  run 
off  colourless.  The  filtrate  is  kept  for  further  iavestigation.  The  precipitate  is  now 
pat  into  a  porcelain  dish,  cautiously  oxidised  with  nitric  acid,  and  the  acid  evaporated 
off.  The  residue,  after  being  moistened  with  a  drop  of  strong  soda,  is  mixed  with  a 
little  dry  sodium  carbonate  and  put  by  degrees  into  a  silver  crucible  containing  fusing 
nitre.  After  cooling,  the  fused  mass  is  exhausted  with  water,  the  alkaline  fluid 
saturated  with  hydrochloric  acid  (in  a  beakar),  and  Altered  oiT  from  traces  of  eilver 
chloride  through  filter  paper,  but  if  permanganate  should  be  present,  through  asbestos, 
the  liquid  is  then  qualitatively  and,  at  the  same  time,  qumtitativ^ily  analysed  by  the 
usual  methods. 

About  the  metals,  which  are  not  precipitated  by  hydrogen  sulphide  from  their  acid 
coIutioD?,  I  want  to  make  some  observations.  As  a  rule,  the  eeparation  of  iron,  siinc, 
and  aluminium  in  presence  of  phosphates  of  lime  and  magnesia  will  have  to  be  carried 
<nit.  I  proceed  as  follows  :  The  hydrochloric  solution  of  the  sulphides  is,  after  evapora- 
tion, mixed  with  some  chlorine  water  and  again  concentrated.  The  residue  is  treated 
with  slight  excees  of  ammonia,  which  throws  down  the  phosphate^,  the  filtrate  is 
Kciditied  with  acetic  acid,  heated  to  boiling,  the  zinc  thrown  down  with  hydrogen 
euJphide,  and  the  itinc  sulphide  collected  on  a  weighed  filter.  The  phosrihatic  precipitiite, 
vhich  may  contain  alumina,  is  dissolved  in  nitric  acid  and  heated  in  a  platinum  dish 
with  metallic  tin,  which  will  cause  the  separation  of  the  phosphoric  acid  as  stannic 
phosphate.  The  filtrate  is  precipitated  with  ammonia,  end  the  precipitate,  after  washing, 
btimt  together  with  the  filter.  The  ash  is  then  fused  with  caustic  soda  for  half  an  hour, 
vhich  will  form  aluminate  of  soda,  from  which  the  pure  alumina  may  be  isolated  in  the 
tumal  way,  after  first  extracting  the  alkaline  mass  with  water,  and  filtering  from  any 
insolable  matter. 

(e.)  EBn»ATio?i  OF  Tin. 

The  sodium  sulphide  solution  is  acidified  with  hydrochloric  acid  boiled  and  treated 
with  hydrogen  sulphide.  After  twenty-four  hours  the  precipitate  is  filtered  off  and 
washed  with  solution  of  ammonium  acetate.  The  filter  and  contents  is  then  heated  in  a 
porcelain  crudbla  until  the  sulphide  of  tin  has  been  converted  into  oxide,  which  oxida- 
tion may  be  assisted  by  the  use  of  nitric  acid.  A?,  however,  the  oxide  may  contain 
traces  of  iron,  it  is  beat  to  fuse  it  in  a  silver  crucible  with  pure  caustic  soda  (free  from 
water)  for  half  an  hour,  at  a  temperature  just  high  enough  to  mfit  the  soda.  After 
exhauting  the  mass  with  water,  the  duid  is  filtered,  acidified  with  hydrochloric  Mid  b 
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the  tin  predpitated  with  hydrogen  Bulphide,     The  stannic  sulphide  is  then  < 
into  oxide  and  finally  weighed. 

Final  £emai<ks. 

Among  the  normally  occurring  metals  of  the  human  body  must  be  reckoned  poU^ 
aium,  sodium,  calcium,  magnesium,  iron,  and  manganeBium,  But  one  is  sure  to  find 
also,  aluminium,  copper,  zinc  ;  even  tin  and  lead.  Of  the  last  four  there  is,  boweror, 
Eeldom  more  than  one  centigram,  in  a  full-gron'ii  body.  Traces  of  these  metali  rf 
course  get  into  the  organism  through  the  use  of  contaminated  food,  or  impure  beer,  etc. 
If  more  than  a  trace  ia  found  inquii-ies  should  be  made  whether  the  deceased  has  been 
habitually  taking  medicines  containing  doses  of,  say,  mercury  or  lead,  or  even, 
arsenic.  As  regards  alumina  (considering  this  is  a  constituent  of  aandy  matter,  ehj, 
dust),  traces  of  this  substances  may  even  get  into  the  organs  during  the  poeb-mortem 
examination,  which,  as  we  all  know,  is  sometiotee  not  too  neatly  conducted.  As  is  wrQ 
known,  the  organic  matter  i-endered  soluble  by  the  treatment  with  chlorine  is  pre- 
cipitated by  hydrogen  sulphide  both  in  acid  or  alkaline  solution.  The  removal  of  tbit 
organic  matter  by  fusion  with  nitre  answers  very  well  for  arsenic,  antimony,  and  tin, 
but  suppose  there  were  mercury,  this  would  volatilise.  As  I,  however,  test  for  merctu} 
first  by  a  special  process,  there  is  no  danger  of  not  finding  it. 

Contrary  to  the  uaual  plan,  I  t«3t  for  ar^nic  directly  in  the  acid  fluid,  and  onlj 
Uten  proceed  in  the  conventional  way  when  the  organs  contain  decided  traces  of  free 
nitric  add,  mercury,  or  aniline  colours.  Kot withstanding  Otto's  objections,  I  prafer 
this  direct  way  of  testing,  which  in  fact  had  already  been  recommended  by  Marsh  luDl- 
self.  It  saves  the  troublesome  treatment  with  hydi'ogen  sulphide,  which  substaoce  bti 
lately  become  somewhat  notorious  as  a  possible  source  of  arsenic. 

To  ascertain  the  influence  of  nitrates,  I  carried  out  the  following  experiment:— 
From  a  weak  hydrochloric  acid  solution  of  '75  per  cent,  nitre  and  '33  per  cent,  arsenioiu 
acid,  I  added  I  c.c.  to  portions  of  organs,  which  were  mixed  up  with  water  contfuiiioK 
6  grms.  of  potassium  chlorate.  After  treating  with  acid  as  described,  and  freeing  thi 
filtrate  completely  from  chlorine,  the  liquid  was  tested  in  the  Marsh's  apparatui,  in 
which  hydrogen  was  evolved  from  zinc  and  hydrochloric  acid.  After  eight  hours,  piM- 
tically  all  the  arsenic  had  deposited  in  the  reduction  tubes.  I  must  observe  that  additim 
of  sugar  seemed  to  favour  the  reaction. 

From  this  experiment  it  seems  that  the  preeemce  of  chlorides,  and  even  nitnts^ 
doss  not  interfere  with  the  formation  of  gaseous  arsenic  hydride,  at  leaet  when  tlun' 
plenty  of  zinc  and  acid,  and  sufficient  time  is  allowed.  Besides,  as  nitrs  speedily  ft^ 
into  the  urine,  no  quantity  of  nitrate  to  speak  of  will  ever  be  present  in  tlie  orguX 
when  they  are  being  tested  for  arsenic. 

I  further  made  a  second  experiment  to  ascertain  the  influence  of  free  nllrio  toi- 
A  email  quantity  of  arsenical  Quid  was  put  into  the  Marsh's  apparatus,  and  a  mirror 
was  soon  obtained.  When  nitric  add  was  added,  the  generation  of  arsenic  hjioM 
seemed  to  cease,  but  it  began  to  reappear  after  about  twenty  minutes,  when  no  desbl 
all  the  nitric  acid  had  been  reduced. 

Much  has  been  said  about  the  formation  of  solid  arsenic  hydride  in  presence  of 
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e  wHd,  but  it  is  atill  doubtful  whether  in  presence  of  zinc  and  hydrochloric  add  this 
lora  not  gradually  pass  into  the  gaseous  state. 

In  conclusion  I  wish  to  remark  that  although  as  a  rule  only  a  single  poison  needs  to 
3e  Bearched  for,  many  poisons  contain  two  or  even  more  deadly  constituents.  For 
Jistance,  imperial  green,  chrome-yellow,  medicinal  tinctures,  etc.  How  often  has  it  not 
xcurred,  the  more  or  less  inebriated  condition  of  a  person  has  given  his  companion  a 
:liancd  of  giving  him  a  supposed  pick-me-up  ]  I  once  had  to  test  a  stomach  for  alcohol, 
ud  indeed  this  body  was  found,  but  I  also  succeeded  in  isolating  weighable  quantities  of 
trseaic  It  was,  therefore,  probable  this  victim  had  been  poisoned  whilst  in  a  state  of 
intoxication. 

ELEOTROLTTIC  SEPARATIONS. 
Bt   Edgab  F.  Smith  and  Lee  K.  Fbaskel. 
[Conditd^d  from  page  97.) 
A  silver  dime,  weighing  2*4507  grams.,  carefully  cleaned  with  sodium  hydrozidt  I 
Hid  alcohol,  after  solution  in  nitric  acid  and  the  expulsion  of  the  excess  of  the  latter^ 
wM  electrolysed  with  a  current  of  0-7  c.c,   0-H   gas   per  minute,  in  the  presence  of    , 
'  ^ms.  potassium  cyanide,  and  gave  2'1996  grams.  Bilver  =  89'79  per  cent- 

So  far  as  we  are  aware,  this  is  the  first  electrolytic  method  which  has  been  propoud    ' 
iiu  separation  of  these  two  metals. 

BILVEll    FROM    ZISC. 
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Applying  the  same  procedure  to  the  separation  of 
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The  following  &r«  the  results  obtained :- 
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Recalling  our  ozperienoe  in  separating  mercury  from  oob«]t,  we  reduced  the  qoutitf 
of  oyanido  to  three  graniB.,  and  obtained : 


|l 

1 
1 

t 

p! 

s 

1 

.3 

3 

1? 

|- 

i 

1 

i 

is- 

1 

|i 

5 

0'17S8 

100  p.  c. 

3 

200  CO. 

0'36  CO. 

16 

0-1794 

+  0-33  pa  A 

6 

" 

" 

" 

" 

0-1783 

-0.33       „ 

From  experiments  made  to  learn  the  action  of  the  current  upon  aolntionB  of  coUlt 
in  the  presence  of  a  great  excess  of  potassium  cyanide,  we  know  that  the  higher  cyui^ 
of  cobalt — the  cobalticyanide — ^is  produced,  and  may  it  not  be  this  which  in  soiM 
manner  comtnnee  with  the  last  traces  of  mercury  and  diver  to  form  doable  (tyanidee  ix* 
decomposable  by  the  current  strength  employed  in  our  experiments,  which,  if  increuc^r 
would  throw  out  not  only  the  mercury  and  silver,  but  also  some  cobalt  T 

With  cadmium,  the  double  compound,  if  formed,  may  be  more  readily  broken  npi 
hence  the  separation  is  easily  made.  By  reducing  the  quantity  of  potasraum  cjanidi 
with  mercury  and  silver,  we  afford  no  opportunity  for  the  prodaction  of  cobaltiiTacK^ 
in  Bucb  quantity  as  to  appreoably  affect  the  deposition  of  the  other  metals. 

COPFBB    PBOH    CADMIUH    IN   THE    PBEJEXCE    OF    3ULPHDRIC    ACID, 

From  the  fact  that  it  is  possible  to  precipitate  cadmium  completely  from  tin 
eoliilion  of  its  sulphate,  containing  free  sulphuric  acid  (Smith,  American  Cheim» 
Jovmal,  2,  42),  and  as  copper  is  also  deposited  under  aimil&r  conditions,  the  sepantim 
of  these  metals,  when  in  this  form,  would  hardly  be  expected.  The  ezperimeats  gi^ 
below  show  that,  notwithstanding  alt  this,  their  separation  can  be  effected  uoder  tli* 
conditions  indicated.     The  first  results  were  negative : 

Ten  CO  copper  sulphate  (0*1975  gram,  metallic  copper),  10  ox.  cadmium  salpli^ 
/01828  gram,  metallic  cadmium),  1  cc.  HaSO,  (sp,  gr.  1-09),  with  160  c.c  water  wo* 
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rolysed  with  a  curreot  generating  0  4  c.c.  0-H  gaa  per  minute.  The  copper  was 
precipitated,  and  with  it  c:>nBiderabIe  cadmium. 

In  a  second  Beries  of  three  experiments,  similar  to  that  above,  excepting  that  the 
int  only  gave  032  c.c.  0-H  gas  per  minute,  the  copper  was  entirely  precipitated, 
arri«d  down  some  cadmium  with  it. 

In  a   third   aeries  of  three  experiments,  the    sulphuric  add    in  each  dish  was 
»aed  to  5  c.c.  (ap,  gr.  109).     The  current  gavo  0  22  c.c,  0-U  gaa  per  minute.     The 
^r  woe  not  completely  precipitated,  and  cadmium  had  deposited  on  the  copper. 
The  fourth  series  was  made  up  aa  followa  : — 

(1)  10  c.c.  copper  sulphate  =  0-1975  gram,  copper.  i 
10  c.c  cadmium  sulphate  =  01828  gram,  cadmium.  I 
lOcc.  H,80,  (8p.gr.  1-09). 

100  c.c.  water,     Current  =  03  o,c.O-H  gas  per  minute.     Time,  12  hours.     The 
copper  deposit  weighed  0'1968  gram. 

(2)  Same  aa  (1),  copper  found  =  O-lOG-l  gram. 

(3)  10  c  c.  cadmium  sulphate  =  01828  gram,  cadmium,  6  C.C.  H,SO,  (ap.  gr.  109). 
100  c.c.  water.     Current  as  in  (1)  and  (2).     Cadmium  was  not  precipitated. 

In  the  fifth  series  of  four  experiments,  a  current  generaUng  0'5  c.c.  0-H  gas  per 
ite  was  employed,  The  quantity  of  acid  was  increased  to  10  c.c.  and  1 5  c.c,  cadmium 
tted  together  with  the  copper. 
The  sixth  series  included  five  experiments  : — 

(1)  10  c.c.  copper  sulphate  .-  01075  gram,  copper, 
10  c.c.  cadmium  sulphate  ---  0  182S  gram,  cadmium. 
15  CO.  H,80.  (sp.gr.  109.) 

100  c.c.  water.     Current  —  2  c.c.  OH  gas  per  minute. 
Copper  found  =  019G9  gram,  copper, 

(2)  Same  as  (1),  gave  01970  gram,  copper. 

(3)  Same  as  (1)  and  (2),  except  that  the  current  generated  03  c.c,  OH  gas  per 
ite.     Copper  found  ~  01975  gram. 

Experiments  (4)  and  (5)  were  like  (3).  The  copper  deposited  equalled  0-1969 
t,  and  0-1062  gram.     Tabulating  the  results,  we  have : — 


Copper  required. 

Copper  fonnd. 

DiHereDCt  in  per  o<nt. 
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The  filtrates  from  the  deposited  copper  were  ezEnnined  for  that  metal.     (7)  shoved 

a  trooQ  of  copper.     Cadmium   was  not  detected  in   the   precipitated  metal.     Holding 

strictly  to  the  conditions  given  above,  will  enable  any  one  to  effect  the  Beparatioa  of 

these  two  metals  in  the  presence  of  sulphuric  acid. 

University  of  Pennsylvania. 
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ON  THE  EXPANSION  OF  FIXED  OILS. 
Br  W.  T.  Wbkzell,  Pn,M.,  M.D.' 
Thb  relations  existing  between  given  volumes  of  liquids  and  their  temperatures 
appear  to  follow  such  simple  laws  aa  apply  in  the  case  of  gases.  Whilst  it  lb  well  known 
that  in  general  the  rate  of  expansion  in  every  liquid  is  in  direct  proportion  as  the  tem- 
perature rises,  that  also  liquids  expand  most  rapidly  whose  boiling  points  are  lowest,  and 
that  isomeric  compounds  such  as  ethyl  fomate  and  methyl  acetate  C,H(,0„  ethyl  pro- 
pionate and  methyl  butyrate  CjHjPj,  etc.,  having  the  same  boiling  point,  expand  it 
the  same  or  very  nearly  at  the  same  ratio,  yet,  almost  every  liquid  has  a  co-efficient  oF 
expansion  different  from  that  of  any  other  liquid,  and  this  co-efficient  appears  to  vaiy 
to  some  extent  with  the  changes  of  temperature  ;  that  is  to  say,  that  the  rate  of  expw- 
Eion  is  not  uniform  ;  a  rule  which  holds  good  in  all  volatile  liquids. 

With  the  view  of  ascertaining  whether  fixed  oils  are  governed  by  analagous  lam, 
the  vrriter  concluded,  inasmuch  as  he  could  not  find  data  covering  these,  to  inveatigit« 
the  subject.  The  methods  usually  followed  for  determining  the  cubical  expanuODof 
liquids  may  here  be  mentioned. 

The  actual  expansion  of  any  liquid  may  be  ascertained  by  filling  withit  aamaU  jits 
bottle  whoso  cubical  expansion  is  known,  and  weighing  the  bottle,  with  the  quantity  of 
liquid  which  fills  it,  at  different  temperatures.  Another  method  which  is  mora  fi» 
quently  used,  and  adopted  by  Pierre  and  Kopp  in  making  their  numerous  dotemin- 
atione,  is  to  observe  the  apparant  espansion  of  the  liquids  in  a  so-called  dilatometsr, 
an  instrument  shaped  like  a  common  thermometer,  and  then  correct  these  obserotioD* 
by  taking  into  account  the  previously  known  cubical  expansion  of  the  glass. 

It  would  be  inaccurate  to  conclude  that  the  expansion  of  a  liquid  between  0'  uu 
100^  amounted  to  one  per  cent,  when  the  same  quantity  which  filled  100  dimions  at  tb« 
former  temperature  occupied  101  divisions  at  the  latter  temperature,  inasmuch  as  it  li 
impossible  to  raise  the  temperature  of  a  liquid  without  at  the  same  time  altering  i^* 
capacity  of  the  vessel  in  which  it  is  contained.  When  a  hollow  vessel  is  heated  il> 
capacity  increases  exactly  to  the  same  estent  aa  it  would  do  if  it  was  a  solid  mass  of  u* 
same  material  and  dimensions.  Hence,  we  must  consider  the  real  or  absolute  expumm 
of  liquids  to  be  the  apparent  expansion,  corrected  for  the  dmultancous  expandon  of  tb( 
vessel.     These  relations  may  be  thus  stated  ; — 

The  apparent  expansion  of  a  liquid  is  equal  to  the  absolute  expansion  for  the  sun* 

interval  of  temperature  diminished  by  the  corresponding  expansion   of  the  containing 

vessel,  and  the  co-eiEcient  of  absolute  expansion  in  a  vessel  of  any  material  is  equil  W 

the  co-effioient  of  cubical  expansion  of  the  material  of  which  the  vessel  is  made.    Bf 

*  Phannacentlcal  Record. 
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int  of  expansion  ia  understood  the  increase  in  volume  of  the  substance  ex- 
I  in  Tnlgar  or  decimal  fractions  for  every  degree  of  temperature.  The  mean 
,  expansion  of  glass  at  temperatures  of  from  0"  to  100'  C  ia  j^^^  or  0'00002663  for 
^ree ;  hence  these  frations  represent  the  co-efiidente  of  espansion  of  this  sub- 
Therefore,  when  once  the  cubical  expansion  of  a  vessel  is  known,  the 
ie  expansion  of  any  liquid  can  be  easily  deduced  from  its  apparent  expansion. 
ix  different  samples  of  fixed  oils  were  used  in  this  investigation,  three  of  which 
>f  vegetable  origin ;  the  others  were  derived  from  the  animal  kingdom.  For  a 
Qet«r  a  glass  flask  of  510  c.  cm.  capacity  wa^  used,  with  a  long  neck  graduated  to 
ath  c.  cm.  at  a  temperature  of  G'2^  F.  The  flask  was  filled  with  the  oil  to  O, 
lated  with  the  stem  immersed  in  a  double  water  bath,  ewe  being  taken  that  the 
bath  and  oils  were  exactly  at  62°  F.,  a  temperature  easily  obtained  in  Son 
SCO  without  artificial  aids.  The  whole  apparatus  was  covered  with  felt  and 
a  envelopes,  and  every  care  taken  to  insure  an  even  temperature.  Through  the 
the  felt  covering  boles  were  cut  to  allow  the  stem  of  the  flask  and  thermometer 
■aised  for  inspection. 

lie  heat  was  applied  by  a  diminutive  coal  oil  lamp,  so  regulated  that  an  expansion 
ml  not  to  exceed  1  c.  cm.  per  hour  was  insured, 

)uring  the  heating  of  the  oils  the  flask  was  moved  up  and  down  about  every  five 
Dfl,  in  order  to  heat  the  water  surrounding  it  uniformly, 
'he  following  were  the  results  obtained  : — 
Olive  Oil. 
Differ-  DiU-  Thcr-  Differ- 


lis       ^H 

»  ex-      ^H| 


Dila- 
[  toneter. 
BOO  c.  cm. 
^01     ,, 


62''  F. 
67°  „ 


506  c  cm.         92°  F. 

507  „  97''  „ 


02    „ 

72"  „ 

5" 

508     „ 

102°  „ 

wa  „ 

77°  li 

C 

509     „ 

107°  „ 

04    „ 

82",, 

5'^ 

510     „ 

112°,, 

OS    „ 

87°  „ 

5" 

Mustard 

Seed  Oil. 

DUB- 

ThBT- 

Differ- 

Dila- 

Ther- 

tometot. 

mometer. 

00  a.cm. 

C2"      F. 

— 

506- Ice 

■m.     98°-5  F. 

toi    » 

67"      „ 

6« 

50G-6     , 

95"      „ 

03-1    „ 

72"-5   „ 

5" 

50G-8     , 

96°      „ 

03"4  1, 

79«       „ 

5^ 

508        , 

102"      „ 

06"1   II 

87°-5    „ 

5* 

509        , 

107"      „ 

06-7   „ 

90^-5   „ 

6" 

510 

112°      „ 

en  that,  although  the  above  figures  do  not  all  give  whole  numbers,  yet 
tpansion  of  mustard  seed  oil  agrees  with  the  olive  oil,  the  expansion  of  each  re- 
.vely  being  1  c.  cm.  for  every  50"^  F. :  72'5^ — 62°-;- 2- J  c.  cm,  =  5. 
Colton  Seed  Oil. 
Ther-  Differ. 


BOOc 


72" 


10° 


506  c.  cm. 


92°  F. 
102"  „ 


Diffor- 

10" 
10" 
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Lard  Oil. 

Dllatomater. 

Thermo  meffir. 

500  0,  cm. 

62''  F. 

QIO    „ 

112°  .. 
Castor  Oil. 

50<' 

^ 

DlUtoroeter. 

Tbermometer. 

DIAerenof, 

^^^B 

500  c.  cm. 

6a*  F. 

— 

■ 

510    „ 

112°  „ 
Spm>i  OU. 

60» 

Dilfltometer. 

Thermometer. 

DilT^rence.                       ^^M 

^^B 

500  c.  cm. 

62"  F. 

■ 

610    „ 

113"  „ 
Cod  Liver  Oil. 

1 

SlUtomeUr. 

DiSerence.                    ^^H 

^^^ 

500  c.  cm. 

62-  F. 

^^1 

510    „ 

112-  „ 

50» 

These  experiments  show  that  600  c.  cm.  of  either  of  these  oils  require  50°  F.  to  ex- 
pand 10  c.  cm.  or  5°  F.  to  espaad  1  c.  cm.     As  the  co-efficient  of  expanaion  is  expnased 
in  Centigrade  degrees,  therefore  a  reduction  from  Fahrenheit  to  Centigrade  ia  necee 
50''--32'^9x5  =  10-C'. 
Ten  degrees  C.  increase  500  c.  cm.  of  oil  to  510  c.  cm.,  whicb  equals   1"  0.  to  eidi 
c.  om.  in  the  <'>00  c.  cm.,  hence  ;„  ^  ~  '0020000  the  apparent  rate  of  expansion,  mi  co- 
efficient of  apparent  espanaion,  'OOaoOUOfl 
+  Co-efficient  of  expansion  of  glas?,  -00002663 
=  Co-efficient  ot  absolute  cubical  expansion  of  oils,                                                  O-020Sli6J 
In  conclusion,  the  author  would   direct  attention   to  facts  elicited  by  thia  pspefi 
tli&t,  unlike  all  volatile  oils  and  liquids,  the  fixed  oils  made  the  subject  of  this  paper htv* 
the  same  co-efficient  of  expansion,  and  that  their  rate  of  expansion  ia  uniform  for  ill 
degrees  of  heat  from  62=  F.  (16  6°  C.)  to  112"  F.  (W-^"  C.) 


REPORT  OF  RECENT  RESEARCHEa  AND  IMPROVEMENTS  IN 
ANALYTICAL  PROCESSES. 
DsrECTioif  OF  Yolk  of  Eoa  is  Foods.  Wichelhaus  {Pharm.  Ztit.,  1890).— 
Although  phosphoric  acid  or  its  palta  are  insoluble  in  ether,  this  fluid  is  an  exodlanl 
solvent  for  lecithin,  a  product  of  decomposition  of  vitellin,  the  albuminous  body  of  lb) 
yolk.  This  lecithin,  when  saponified,  yields  a  notable  quantity  of  pboephorio  add,  whidi 
may  be  estimated  in  the  ordinary  way  tifter  ignition  of  the  soap.  Ajb  the  theorelial 
yield  is  9'2  per  cent,  phosphoric  anhydride  the  proportion  of  lecithin  may  be  calcnlil^ 
by  multiplying  the  phosphoric  acid  formed  by  1087.  If  not  found  in  too  mlnut* 
quantity,  an  analyst  may  safely  conclude  the  food  contained  yolk  of  egg. 

L.  M  K. 

ANALVaia  OF  Sodium  Aluminate.  G.  Li-noe  {Ztilschr.f.  Angtw  CAemw,  No. 8. 
1890). — -This  compound  is  used  in  the  manufacture  of  soap,  and  is  an  ingenious  dsvin 
for  introducing  excess  of  mineral  matter  (alumina).  The  analysis  presents,  of  «wn^ 
no  difficulty  when  performed  in  the  ordinary  gravimetric  way,  which  is,  in  faet,  tha  nl^ 
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vheD  there  U  any  notable  escess  of  silica.  If,  however,  there  is  no  danger  of 
',  the  case,  the  author  proposes  tlie  following  volumetric  procees,  nbioh  is 
r  accurate  for  technical  purposes. 

t  20  grams,  of  the  compound  are  dissolved  in  a  litre  of  water ;  1 0  c.c.  are  mixed 
3l-phthalein  and  titrated  whilst  hot  with  normal  hydrochloric  add.  This  gives 
Methylorange  is  now  added  and  more  acid  slowly  added  until  the  fluid  has 
manently  reddish.  This  will  give  the  alumina.  It  is  as  well  to  repeat  the 
idding  the  bulk  of  the  acid  at  once,  and  then  drop  by  drop.  L.  qe  K. 


ATioN  OP  MiSEttAL  OiL3  IN  Fatty  Oils.  Gkittneb  {Zeiticlir.  /.  Angew 
>.  0,  1890). — One  of  the  most  convenient  processes  ia  the  one  devised  by 
I  AXALYST,  1888,  p.  184),  which  consists  in  saponifying  the  sample  with 
oda,  and  extracting  the  dry  mass  with  ehlorotorin.  The  author  finds, 
hat  when  the  mineral  oil  preponderates  the  extraction  becomes  tedious,  and 
re  proceeds  as  follows: — About  3  grama,  of  the  eample  are  saponified  in  a 
Ssh  with  20  c.c.  of  a  solution  of  25  grams,  of  caustic  soda  in  a.  litre  of  spirits 
After  the  alcohol  has  evaporated  the  mass  is  mixed  with  sand  and  then  put 
tridge  which   is  covered  with   a  little   filter.     The  extraction  by  means  of 

is  performed  in  the  Soxhlet  as  usual.  The  chloroform  is  finally  distilled  off 
ndual  oil  dried  at  100"  C. 

i  chloroform  is  not  pure  itia  best  to  redistil  it  over  sulphuric  acid.  The  sand 
be  well  washed  with  hydrochloric  acid  to  free  it  from  lime,  otherwise  there 

forming  a  hme  soap,  which  is  far  from  insoluble  in  chloroform,         L.  dk  K. 


Tkst  for  NiTiLooKN.  E.  Donate  (Ckem.  Zeit.,  18D0).— About  -05  gram. 
is  boiled  with  a  solution  of  1  gram,  potaesic  permanganate  and  20  c.c. 
potash  ley,  adding  more  permanganate  if  required.  After  dilution  with 
cess  of  the  permanganate  is  destroyed  by  adding  a  little  rectified  spirit,  and 
filtered  off  from  the  precipitated  manganic  hydrate.  As  part  of  the  nitrogen 
idised  to  nitrous  acid,  it  is  easy  to  get  the  test  for  this  acid  by  the  addition 
X)ric  acid,  potassic  iodide,  and  starch,  S:imetiines  the  oxidation  proceeds 
.  a  nitrat«  is  formed,  which  may  be  shown  by  the  brucine  t«9t. 
B  author  succeeded  in  getting  nitrous  or  nitric  acid  from  pepsine,  urea, 
J,  etc.,  he  believes  it  to  be  a  good  gentral  test, 

reaction  will  also  explain   why  in  the  albumenoid  ammonia  process  only  a 
the  nitrogen  is  converted  into  ammonia.  L.  de  K. 


Estimation  of  Cadiiidu  in  Presence  of  Ziko.  W.  Minor  (Clum. 
11.) — The  sample  i^  dissolved  in  hydrochloric  acid  and  filtered  ot?  from  any 
Idea  cadmium  and  xinc,  the  liquid  contains  iron,  and  often  traces  of  arsenic, 
nm  is  now  precipitated  with  hydrogen  sulphide,  and  the  cadmium  sulphide 
sd  weighed.  It,  however,  always  contains  more  or  less  zinc,  often  as  much  as 
It  is,  therefore,  redissolved  in  hydrochloric  add,  and  after  boiling,  treated 
in  hydrate  in  exeeee,  which  throws  down  the  cadmium  and  redissolves  the 


I 
I 

I 


line.  The  amount  of  the  Uttar  (reckoned  as  sulphide)  is  than  asoartoinod  by  titratii 
with  staDdard  eolution  of  Bodium  sulphide,  and  deducted  from  tlie  joint  weight 
eadmium  and  zinc  eulptiides. 

An  alternate  proceas,  suitable  under  some  coitditioas,  is  based  on  the  foUmrn 
principle :  Neutral  cadmium  solutions  are  precipitated  by  sodium  hydrate  ucordiiii 
the  equation 

Cd  01,  +  2  Na  HO  =  Od  H^O,  +  2  Na  CI. 
TliereforB  I  c.c.  normal  soda  =  '0553  cadmium. 

In  applying  this  process,  the  solution  must,  of  course,  be  free  from  excess  of  le 
and  any  heavy  metal.  Therefore,  in  preiience  of  zinc  and  iron,  the  last  is  fint  pnap 
tated  with  ammonia,  and  the  filtrate  after  being  neutralised  witli  hydrochloric  acid,  tresb 
with  caustic  soda.  After  washing  the  cadmium  hydrate,  it  must  be  dissolved  in  hyii 
chloric  acid,  and  the  excess  of  acid  completely  expelled  by  evaporation.  The  redilw 
then  fit  for  titrating  with  Boda.  As  indicator  the  author  uses  either  red  litmus  pap 
until  faint  alkalinity  is  observed,  or  paper  m^jietened  with  soilium  sulphide  until  no  na 
cadmium  reaction  is  observed.     The  test  analyses  are  satisfactory.  L.  UB  K. 


Estimation  of  Tblluuiom  in  Minbhals,  E,  Donatu  (Zuitaefir. /.  angtto  Ck«d 
Ko.  7,  1890). — The  usual  plan  is  to  throw  down  the  metalloid  with  salphurotia  sd 
although  the  author  preferred  the  fluid  obtained  by  acting  with  zinc  od  a  mixton ' 
sodium  bisulphite  and  hydrochloric  acid.  This  process  not  working  woU  in  prMSllCt  i 
bismuth  and  other  metals  of  the  fifth  group,  the  author  now  prefers  to  reduce  «i 
pure  glucose  (free  from  calcium  compounds). 

About  4  grammes  of  the  finely  powdered  ore  are  treated  in  a  porcelain  dii 
with  the  usual  precautions  with  small  quantities  of  nitric  acid.  The  ezceaa  of  u 
is  then  evaporated  ofi*,  without,  however,  decomposing  the  nitrates  of  iron,  bismoth, 
copper,  aa  otherwise  the  tellurium  would  pass  into  the  I'c  state.  After  rubbing  t 
dried  mass  with  an  agate  pestle  it  is  moistened  with  strong  sodium  .hydrate,  which  w 
cause  the  mixture  to  get  hot,  whilst  black  copper  oxide  separates.  After  about  half  i 
hour  some  more  solution  of  soda  is  added,  the  liquid  in  filtoi-ed  oiT  and  now  boil«d  [ 
twenty  minutes  with  glucose,  which  throws  down  the  tellurium.  This  may  now  ! 
collected  on  a  weighed  filter,  or  made  into  o.xide  (Te  0,)  as  follows  : — 

The  precipitate  is  rinsed  olT  from  the  filter  with  a  warm  mixture  of  two  TabiBl 
of  nitric  acid  and  one  volume  of  water,  containitig  also  a  few  drops  of  sulphuric  td 
The  solution  is  evaporated  and  the  residue  ignited  and  weighed.  The  procoM  w  m 
and  sufficiently  accurate  for  technical  purposes.  L.  nt  K. 


REVIEWS,   NOTES,   Etc. 
A  Handbook  of  Quantitative  Analysis,  iiy  John  Mills,  of  tbk  Nobhal  School 

8CIBNCB,    AND    BaBKCR    NoUTU,    ASSOCIATE    OF   THE    KoBXAL     ScnOOL    OP    SCIOI 

iLLtJaTEATED.^ London  :  Chapman  and  Hall,  Limited,  1889. 
Tbih  is  a  very  well-written  and  complete  little  book  for  studenta  preparing  forisjrt 
M&ination  in  ordinary  quantitative  analysifi,  and  it  is  claimed  to  be  sufScJsob  Icr  1 
ihip  of  the  Institute,     Whether  this  be  so  or  not,  it  forma  a  Bariea  of  ti 


B  for  studentB  commeiicmg  the  eabjsct.  It  would  be  somewhat  in  the 
of  "  breakiiig  a  butterfly  "  to  mdulge  in  a  criticsm  from  the  point  of  view  of  a 

al  analytical  chemist,  otherwise  we  could   indicate  one  or  two  polnta  where  the 

9  fall  abort  of  what  would  be  the  true  practice  to  ensure  absolute  accuracy,  and  we 
abeolut«Iy  agree  with  the  short  summary  of  the  conclusione  to  be  drawn  from  the 

of  a  water  analysie.  Htill,  on  the  whole,  taking  the  book  for  what  it  is  intended, 
useful  compilation,  and  given  a  practical   twcher  to  point  out  where  it  ia  to  be 

ed  and  occaaionally  modi&ed,  it  will  be  found  very  convemect  for  the   use  of 


BTEcnoM  OF  Geound  Nut-3hbll3  OB  Ouvs  Stones  IN  pEPPEB.— In  reply  to  a 
•ondent  we  give  the  following  method  which  is  employed  in  the  Paris  Municipal 
itory  by  M.  Girard  ; — 

)  Preparatioji,  qf  the  reagent.  This  is  a  solution  of  dimethylparaphenylene- 
e  and  sodium  bisulphite  and  is  mads  as  follows  :^10  grams,  of  the  ordinary  com- 
[  dimethylaDiline  are  mixed  in  a  basin  with  20  grams,  of  pure  concentrated  hydro- 
add.  To  this  mixture  100  grams,  of  crushed  ice  are  added  and  100  c.c.  of  a  7 
it.  solution  of  sodium  nitrate  is  cautiously  introduced,  a  little  at  a  time  with 
It  Bhaking,  and  the  whole  is  set  aside  for  half-an-hour  for  the  reaction  to  become 
ly  complete.  30  to  40  c.c.  of  hydronhlorio  add  are  then  introduced,  together  with 
ma.  of  pure  tin  foil,  and  the  redudng  action  so  caused  is  allowed  to  continue  Cor 
r,  at  the  expiration  of  which  suthdeitt  granulated  zinc  is  introduced  to  precipitate 
The  hquid  is  then  filtered  and  neutralised  with  solution  of  potassium  carbonate, 
ia  added  until  a  permanent  cloud  forms,  and  acetic  Fidd  is  carefully  dropped  in 
he  turbidity  just  appears.  10  grama,  of  concentrated  solution  of  sodium  bisul- 
uv  then  added,  and  the  whole  is  finally  made  up  to  two  litres  with  distilled 

i)  Application  of  the  reagent.  2  c.c.  of  the  reagent  are  placed  into  a  porcelain 
and  a  good  large  pinch  of  the  pepper  is  sprinkled  into  the  hquid  and  allowed  to 
for  some  minutes.  Pure  pepper  either  remains  without  change  or  is  only  tinted 
pale  rose,  while  all  the  adulterating  particles  of  olive  stones  or  other  sclerogenoos 
are  coloured  a  bright  carmine.  If  some  water  be  now  added  the  heavier  red  par- 
collect  together  at  the  bottom,  and  a  fairly  good  quautative  idea  can  thus  be 
ed. 

!lie  indication  thus  observed  may  be  farther  confirmed  by  repeating  the  experiment 
>  solution  of  sulphate  of  thalline  ('6  gram,  in  100  c.c.),  which  colours  the  sdero- 
HJiwae  laight  orange. 

w      

^K&HXD  Cocoa. — We  have  been  requested  by  a  oorreepondeat  to  give  some  par- 
es on  this  subject,  and  we  now  intend  to  do  bo,  although,  of  course,  all  the  matter 
lly  perfectly  well  known  to  the  professional  section  of  our  readers,  who  are,  there- 
nuued  to  skip  this  paragraph,  and  not  to  grumble  at  our  occasionally  providing  a 

f'  interesting  to  the  general  public.     Cocoa  is,  in  its  natural  state,  highly 
but  at  the  same  time  a  very  rich  and  somewhab  indigestible  substaocet  oon.- 


I 


r 


r 


taimng  a  large  amount  of  a  fat  known  as  cacao  butter.     To  prepare  cocoa  for  table,  it 
is  necOBsar;  that  the  amount  of  this  fat  should  be  reduced.      This  is  attained  by  oaig 
one  of  two  methods,  viz. :  (I)  The  roasted  and  ground  cocoa  is  mixed  with  starch  uA 
sugar  so  as  to  dilute  its  richness  ;  (2)  before  grinding  the  cocoa,  it  is  heated  and  premd, 
whereby  a  considerable  amount  (generally  nearly  one-half)  of  ite  natural  fat  is  aqomud 
out.     This  latter  method  is  decidedly  the  more  desirable  one,  because  not  only  is  tba  ht 
removed,  but  all  the  other  nourishing  and  stimulating  principlee  are  at  the  same  time  odd- 
centrated.     A  typical  cocoa  of  Engti^  manufacture  by  this  process  is  found  in  the  ndt 
known   Cadbury's   cocoa  essence.     This    article    has  always    been,  in    our    ezperiem, 
exceedingly  constant  in  its  nature,  and  the  last  time  we  analysed  it  we  found  : 
Fat  ...  ...  ...  ...  ...  28-13 

Theobromine  ...  ..-  ...  ...  -95 

Natural  starch,  sugar,  fibre,  etc.  ...  ...  40'86 

Bolubl.  .Ibamemid^       6  CI    1  j^t,,  j^  ;„„,„  ji.jj 

Insoluble  albumenoids,  14'73    j 

Natural  mineral  matter  ...  ...  ...  4'94 

Moisture...  ...  ...  ..  ...  3-80 

ioo_oq 

Here  then  is  what  constitutes,  in  our  opinion,  a  specimen  of  a  properIy-pr«pared  cocMi 
nothing  added  to  dilute  its  fleeh-forming  or  stimulating  properties,  and  Dothug  deducted 
except  the  indigestible  fat.     There  are,  of  course,  other  excellent  prepared  cocoas  in  llw 
market,  but  we  have  purposely  chosen  Cadbury's  as  the  type  to  illustrate  these  remtrki 
because  it  is  really  the  standard  English  article,  and  was,  we  believe,  the  first  so  misa- 
factured.     Indeed,  until  it  was  brought  out,  the  only  style  of  cocoas  known  to  English 
consumers  were  compounds  that  produced,  when  cooked,  what  was  practically  little  man 
than  sweetened  starch  flavoured  with  real  cocoa.     Even  now  persons  are  to  be  found  who 
prefer  such  articles,  or  who  simply  drink  what  their  grocers  send  them  and  call  it  cocoa. 
If  our  correspondent  happens  to  be  one  of  these,  let  him  try  the  real  article,  preptrtd 
by  the  fat  extraction  method,  and  give  up  buying  extra  starch  and  sugar  under  tl» 
name  of  prepared  cocoa.     To  give  a  still  more  striking  confirmation  of  our  remarks  lit 
our  readers  glance  at  the  following  average  amounts  of  flesh-forming  ingredients  preeant 
in  the  substances  named : — 

Katural  cocoa  ...  ..  ...  ...         13  00 

Good  wheaten  flour  ...  ...  ...  U-00 

Oocoa  prepared  with  added  st«u^h  and  sugar  ...  6-00 

Cocoa  prepared  by  extraction  of  fat  (Cadbury's)     ...  21'00 


E.\ALGiN  may  be  distinguished  by  the  following  simple  test  from  acetamlid  ■>! 
phenacetin  :  I  gram,  is  dissolved  in  2  c.c.  chloroform  (acetanilid  requires  S  o.c.  andpho^ 
aoetin  20  c.c.  chloroform)  and  20  c.c.  petroleum  ether  (sp.  gr.  OGoO)  added  ;  the  solnliCD 
should  remain  clear.  10  per  cent,  phenacetin  and  20  per  cent,  acetanilid  can  be  deteotad 
by  the  formation  of  a  precipitate  after  standing  a  short  time. — (E.  Hirschsohn). 


A  Tbbt  for  KyDROGBN  DioxiDS. — The  solution  to  be  tested  is  made  alkaline,  sod 
then  a  soluble  neutral  salt  of  lead  or  copper  added  ;  a  deep  brown-red  precipitate,  tapidlj 
changing  to  red,  and  finally  to  white,  indicates  hydrogen  peroxide.  In  concentrsud 
solutions  effervescence  is  also  to  be  observed.  Ozone  solution  (Lender's)  does  not  pT* 
tbia  teat. — (A.  0.  GawalowskL) — Am.  Joum.  Pharm. 
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«  PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

Ax  ordinary  meeting  was  held  at  Burlington  House  od  Wednesdaj^i  the  lltb  ult.,  tbfcl 
Proddent,  Mr.  Adams,  in  the  chair. 

^The  minutee  of  the  previous  meeting  were  read  and  confirmed. 
The  following  gentlemen  were  elected  as  members :  — 8.  J.  Steel,  F.C.S.,  Blackheatll 
BOcis.te ;  T.  H.  Pearmain,  Assistant  to  Mr.  Allen. 
The   following  gentlemen   were   proposed  for  election  as  members : — G.  A.  ] 
P.C.8.,  Analytical  Chemist,  Norton   Malton  ;  H.  Bai-clay,  Analytical  Chemist,  Work--j 
higtoa  ;  Edgar  Richards,  of  the  American  Inland  Revenue  Department. 
L  The  following  papers  were  read  and  discusaed  ;— 
"  On  Dyed  Sugar."— By  C.  E.  Cassal. 
"  On  some  Kecent  Advances  in  our  Knowledge  of  the  Sugai-  Group." — By  Dr.  W. 

Points  in  the  Analyas  of  Milt," — By  H.  Droop  Richmond. 
Notee  on  the  Chemistry  and  Detection  of  certain  Hop  Substitutes." — By  A.  H. 

The  country  meeting   of  the  Society  will  be  held  at  Glouceetor  on  the  25th  inst. 
Full  particulars  will  be  duly  announced. 

^bcABES  ON   THE   BITTER  OF  HOPS  AS  DISTINGUISHED  FROM  THE 

^         BITTER  OF  QUASSIA  AND  OTHER    "  HOP  SUBSTITUTES." 

Bv  Matqbw  a.  Adaus. 

Read  at  Meeting,  May,   1890. 

It  was  at  the  oommencement  of   1375  that  a  consideration  of  the  bitter  principle  of  ths 

hop  ms  first  brought  under  my  notice  with  a  view  to  dbtinguiab  it   by  chemical  or 

physical  means  from  the  bitter  of  quassia  or  other  substitutes  of  a  similar  nature,  re- 

n"t*d  to  be  used  in  the  oomp»ilion  of  sundry  proprietary  articles  variously  called  "  Hop 

>^'4itute8,"  "  Hop  Supplemental"  "  Bavarian  Hop  Bitter,"  and  so  on,  which  artide*  ^ 


^f     were  exfa 
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were  extenravely  advertieed,  and  said  to  be  largely  ased  to  replace  the  true  hep  bitto 
iD  the  brewing  of  beer. 

The  "  Hop  Growers'  ABSOciation,"  as  it  was  called,  applied  to  me  for  advioe  ud 
aBBiatance  in  the  endeavour  to  diECorer  some  means  for  distinguishing,  by  chemial 
analysis  or  otherwiBe,  between  these  substances.  Positively  nothing  appeared  thes  ta 
be  known  concerning  these  bitters,  and  being  unable  myself  to  supply  any  informatiflai 
upon  my  advice,  certain  prominent  chemists  who  had  made  the  question  of  food  ataljA 
a  special  study  were  consulted,  but  without  any  satisfactory  result. 

In  September,  1875,  the  Association  offered  a  reward  by  advertisement  in  varim 
professionat  papers  of  £100  for  the  discovery  of  a  method  for  detecting  the  preeenoBOf 
quassia  or  other  substitutes  for  hops  in  malt  liquor,  This  offer,  if  I  remember  ri^ 
was  to  hold  good  for  twelve  months.  Two  others  and  myself  were  appointed  to  t«l 
and  adjudicate  upon  the  methods  of  any  claimants  for  the  reward,  but  no  claim  m 
made  and  not  a  scrap  of  information  obtained.  So  the  offer  of  a  reward  lapsed,  and  tlM 
whole  proceeding  wan  reckoned  a  failure. 

Meantime  I  had  been  turning  the  thing  over  in  my  mind,  and  was  invited  to 
undertake  the  investigation  myself,  and  a  small  sum  was  set  apart  as  remuner&tiOD  to 
me  for  doing  so. 

I  was  supplied  with  samples  of  the  various  hop  subetitutee  then  in  the  market  1 
obtained  samplee  of  various  medicinal  tonic  bitters  which  appeared  to  enter  into  the  com- 
position  of  the  hop  substitutes,  and  worked  at  the  thing  myself  with  the  result  that,  earl; 
in  1^77  i  was  able  to  write  to  the  Chairman  of  the  Hop  Orowere'  Adsodation  anDOOM- 
ing  my  ability  to  detect  foreign  bitters  in  beer,  and  offering  to  subject  myself  to  a  taiiL 
Twenty-eevea  samples  were  sent  me  to  test  my  abihty  to  do  so,  some  of  them  bad  bean 
specially  prepared  by  the  committee,  and  my  analysis  showed  that  nine  had  been  bittered 
with  foreign  bitters  and  eighteen  were  not  so  bittered,  and  this  was  correct.  Tbe 
eighteen  pure  samples  were  mostly  of  porter  from  various  parts  of  London.  The 
Association  wei-e  very  much  disappointed  that  quassia  had  not  been  discovered  in  any  of 
these  London  beere,  and  they  then  proposed  to  undertake  a  roving  expedition  thnnigh' 
out  England  to  find  a  beer  with  foreign  bitter  in  it.  I  had  no  objection  to  that,  but 
could  not  see  the  fun  of  doing  all  this  work  without  being  paid  for  it,  and  offered  W 
disclose  the  secret  oE  my  process  for  the  lapsed  reward,  or  to  do  any  number  of  analyws 
at  a  fized  fee.  This  they  did  not  consent  to,  but  put  themselves  into  communicaliaa 
with  some  other  chemist,  but  who  that  chemist  was  I  never  enquired  and  never 
knew.  That  was  the  end  of  my  dealings  with  the  Hop  Growers'  Association,  and  thu 
subject  of  hop  bitters,  so  far  as  I  was  concerned,  was  put  altogether  on  one  side,  aai 
no  one,  I  imagine,  will  blame  me  for  not  being  in  a  temper  to  publicly  disclose  tlie 
results  of  my  researches  for  the  benefit  of  a  rival  by  whom  I  had  been  supplanUd 
In  1887,  as  you  all  know,  Mr.  Allen  invited  communication  on  this  subject  from 
members  of  this  Society,  and  at  the  May  meeting,  which  was  well  attended  uii 
wholly  given  up  to  a  consideration  of  the  matter,  Mr.  Allen  read  a  very  interesliii^ 
paper  on  tbe  subject,  and  many  others,  either  by  letters  or  voice,  also  contributMl 
to  the  discussion  that  followed.  The  part  that  I  took  v^an  to  testify  to  the  practioabilit]' 
of  distinguishing  between  tbe  hop  and  hop  substitutes,  which   I  did  by  private  com 
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I  Mr.  Allen  before  he  read  his  paper,  and  also  Bubsequentlf 
t)lic  meeting.  In  February,  18S8,  Mr.  Allen  again  brought  the  subject  forward 
:  discossioni  aoA  I  explained  my  method,  so  far  as  the  use  of  sulphuric  acid  is 
acemed,  and  subsequent  to  this  in  a  foot-note  on  page  46  of  the  Analtijt,  Mr.  Allen 
forta  that  be  had  succeeded  with  the  sulphuric  acid  treatment  on  the  sample  of  bops, 
Ucii  gave  tbe  sensible  bitter  extract  (by  the  ordinary  method  of  applying  the  lead 
it),  and  found  all  trace  of  bitter  had  disappeared,  even  when  the  concentrated 
latiou  was  agitated  with  chloroforin  and  the  evaporated  chloroform  solution  tasted. 

It  is  not  that  I  am  over  concerned  to  identify  myself  as  the  original  investi- 
tor  la  the  field  that  I  bave  ventured  to  occupy  a  few  minutes  with  this  historical 
ktement.  My  object  is  to  repel  an  insinuation  that  T  bad  unaccountably  kept  secret 
J  knowledge  on  this  subject.  For  the  credit  of  our  Society  I  take  leave  to  say 
at  there  is  no  more  liberal-minded  body  of  men  to  be  found  than  the  members 
this  Society.  1  have  never  known  an  instance  where  information  has  been  with- 
ild  for  private  interest  or  refused  by  one  member  to  another  when  applied  for. 
le  -value  of  this  freemasonry  among  us  is  incalculable ;  but  for  this  tbe  public  analysts 
Great  Britain  could  not  have  been  tbe  cumpetent  men  they  now  are.  Aye,  nor 
anld  tbe  present  knowledge  of  food  analysis  lie  what  it  now  is ;  and  in  passing  I 
onld  like  to  say  it  has  often  occurred  to  me  that  tbe  strongest  argument  to  be 
nod  against  the  fusion  of  this  Society  witb  any  other  is  tbe  possible  risk  that  to 
nv  extent  the  opportunity  for  this  freedom  of  interchange  of  thought  and  ex- 
oience  within  tbe  limits  of  our  special  field  might  be  jeopardised.  Since  the  February 
eeting  in  1888,  the  subject  again  fell  into  abeyance,  and  it  was  only  a  week  or  two 
;o  that  Mr.  Robert  Korton,  the  member  for  the  Tollbridge  division  of  Kent,  called 
Mn  me  to  ask  whether  I  could  furnish  any  information  on  the  chemical  aspect  of 
le  question  for  the  Select  Commission  of  tlie  House  of  Commons  now  enquiring 
to  tbe  causes  o£  the  depression  in  the  bop  industry.  1  consented  to  do  so,  and 
d  give  evidence  on  May  Ist,  and  now  ask  your  kind  attention  to  a  few  hastily  put  to- 
ither  remarks  on  the  subject. 

Anyone  by  the  unaided  sense  of  taste  may  observe  a  wide  diiTereDce  between 
B  bitters  in  the  duration  of  their  effect  upon  the  palate,  and  this  is  a  characteristio 
8  to  divide  bitter  substances,  sharply,  into  two  categories  : — 
—Fixed  Bitters. 
—Fugitive  Bitters. 
ihamcteriAtics  manifest  themselves 
I — Phy Biologically  in  their  effect  upon  the  body,  and  also — 
—Chemically  in  their  behaviour  under  chemical  treatment. 
L  fixed  bitter  affects  the  organ  of  taste  in  a  way  that  is  enduring,  and  not  only 
p  eSect  of  the  bitter  lost  a  long  time,  but  also  for  the  time  being  it  appears  to 
feetintbe  taste  organs  ;  so  tbat  these  taste  organs  require  a  con.siderable  time  to 
icover  their  entire  freedom  to  repeat  their  ofiicB.  On  the  other  band  a  fugitive  bitter 
la  not  anything  like  so  penetrating  an  effect,  and  tbe  effect  lasts  but  a  comparatively 
lort  tioie,  leaving  the  palate  clean  and  free  to  appreciate  other  flavours.  Moreover, 
le  can,  as  it  were,  tast«  through  the  bitter  of  the  fugitive  bitter,  wheroaa  tbe  fixed 


4 


between 
cteristio    ^^J 

m 


I 


I 


I 


bitter  covers  everything,  «Dd,  bo   to  speak,  monopolipee  the  Bense  of  taste,  bangs  about 
tbe  moutb,  and  perverts  other  tlavourd  for  a  long  time. 

In  short,  the  stimuliw  to  the  gustatory  flbrca  of  the  glossopharyngeal  nerre,  i*  in 
the  one  ca^e  traiuitory,  but  in  the  other  long  continuing,  for  which  we  eh&U,  I  Ibiab, 
liresently  find  an  explanation.  The  hop  bitter  will  ser?e  as  an  example  of  what  I  oil 
a  fugitive  bitter  and  quassia  of  a  tljted  bitter.  It  is  not  only  from  a  physiological,  butlD 
Bome  respects  also  from  a  chemical  point  of  view,  that  thia  characteristic  diatioction  i> 
difiplayed- 

Quas^  and  its  allies  will  stand  a  deal  more  rough  usage,  so  to  speak,  and  yet  am- 
\iv6,  whilst  the  hop  bitter  is  destroyed  ;  in  a  word  the  one  is  Ei  much  more  stable  com- 
pound  than  the  other,  but  I  take  the  liberty  of  applying  the  terms  "  fixed "  uil 
"  fugitive  "  in  a  chemical  sense,  simply  because  by  certain  methods  of  chemical  treat- 
ment, presently  to  be  described,  the  fugitive  is  driven  away  whilst  the  fixed  is  left 
behind. 

The  proximate  nature  of  the  hop  bitter  is  ascribed  to  several  resins  varying  in 
intensity  of  bitter,  but  I  hardly  think  its  true  nature  has  yet  been  positively  and 
ctefiuitely  made  out.  I  suspect  that  a  part,  if  not  the  whole,  of  this  bitter  ia  of  the  nttnn 
of  a  glucoside  ;  at  all  events,  this  view  fits  in  very  well  with  the  facts.  For  instaEM. 
fermentation  removes  a  large  part  of  the  bitter,  and  hoUiny  a  2}^  per  cent,  decoctioa  oj 
hoptoitk  2^  per  cent,  of  sulphuric  acid  under  a  rejliix  condenser  fvr  two  orthrte  /toiiritrtry 
trace  of  bittir  is  enlirdy  removed.  But  quassia  and  ita  allies  are  not  at  all  ft(Iect«d  by 
this  treatment.  This  is  the  key  note  of  the  distinction  between  the  fixed  and  fugitira 
bitters — the  latter  being  more  or  less  of  the  nature  of  tbe  glucosides,  on  this  account 
disappearing  by  conversion  into  glucose  in  the  acidified  decoction,  and  in  tbe  mouth  bf 
digestion  through  the  agency  of  the  ferment  proper  to  the  saliva — and  so  we  canDOir 
understand  how  it  Is  that  the  palate  when  dealing  with  a  fugitive  bitter  clears  np  10 
quickly,  while,  on  the  otber  band,  a  fixed  hitter,  being  insusceptible  of  fermenltTl 
change  maintains  its  bitter  effect  so  long. 

As  regards  the  argument  that  the  fugitive  character  of  the  taste  of  hop  bitter  fa 
due  to  its  glucoside  nature,  allow  me  to  draw  your  att«ntion  to  the  fact  that  aalidai  • 
very  bitter  substance,  but  also  a  well-known  glucoside,  has  this  same  fugitive  characte^ 
istic  in  respect  of  taste,  for  when  a  saturated  solution  is  placed  on  the  tongue  all  bitur 
tiesB  soon  vanishes. 

The  hop  bitter,  however,  though  it  is  of  the  nature  of  a  glucoside,  is  by  no  mesu 
easy  of  conversion,  so  that  prolonged  boiling  with  the  sulphuric  acid  ia  necessary,  sod 
fearing  that  this  somewhat  severe  treatment  might  possibly,  to  a  certain  extent,  attadl 
some  of  the  fixed  hitters,  it  seems  as  well  to  take  advantage  of  the  selective  power  of 
the  basic  acetate  of  lead  to  assist  and  hasten  the  removal  of  the  bitter,  so  that  the  piV' 
cesB  I  employ  ia  as  follows  : — 

First  Procbss. 

The  decoction  is  made  to  boil,  and  luisic  acid  of  lead  solution  is  added  until  Vk» 
point  of  saturation  is  juat  reached.  The  boiling  is  continued  for  some  Ume,  >fta 
which  the  precipitate  ia  filtered  off,  and  the  filtrate  at  once  treated  with  sulpfamie  tctl 
until  there  is  a  decided  excess.     The  lead  sulphate  is  filtered  off,  and  the  clow  lii 
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Sttnite  geotly  heKt«d  until  by  evaporation  it  is  reduced  to  a  small  bulk.  Chalk  is  then 
added  to  remove  the  acid,  the  decoction  filtered,  and  if  nothing  but  hop  has  been  used 
in  the  decoction,  all  bitterness  will  have  disappeared. 

But  if  quassia  or  any  of  the  hop  subMtitutes  has  been  used  it  will  be  as  bitter  u 
ever,  and  in  proportion  aa  it  is  concentrated  mure  bitter ;  if  it  was  a  mixture  of  hop 
and  quassia,  the  hop  bitter  will  have  been  removed,  leaving  the  quassia  behind.  T  have 
Bpoken  of  quassia  aa  an  example,  but  the  same  holds  good  for  Gentian,  Chiretta 
Calumba,  and  a  very  large  number  of  vegetable  bitters,  probably  all  of  the  lised  or 
unferm  en  table  bitters,  and  certainly  for  all  the  various  so-called  hop  Bubetitutes  that 
have  come  to  my  hands.  There  is,  of  course,  no  difficulty  in  applying  these  principlea  to 
the  detection  of  the  false  bittering  of  beer,  and  to  the  beet  of  my  belief  ^o  long  aa  1K^| 
h«v6  to  deal  with  new  hops  the  process  as  described  is  always  reliable.  ^ 

I  have  said  that  the  hop  bitter  is  not  easy  of  conversion  ;  in  some  cases  it  is  more 
gtnbbom  than  others.  My  original  experiments  were  conducted  upon  samples  of  new 
hope  only,  but  recently,  a  few  days  ago,  I  was  eiperimenticg  upon  some  old  heps— too 
tM  for  use  in  brewing — and  I  was  surprised  to  find  that  there  was  a  certain  amount  of 
neidual  bitter  left  in  the  final  filtrate  at  the  end  of  the  experiment,  so  the  process  was 
I  Kpnted  with  additional  care,  but  the  second  result  was,  perhaps,  more  bitter  than  the 
passible  some  of  the  precipitate  might  have  been  rediasolved 
n  a  third  experiment  the  lead  precipitation  was  done  in 
a  the  first  and  second  precipitations  to  keep  well  within  the 
pi-event,  aa  far  as  possible,  re-solution  by  the  lead  acetate  ; 
id  yet  the  result  was  bitter,  even  more  hitter  than  in  either  of  the  two  first  experi- 
From  this  it  appeared  that  the  more  carefully  we  precipitated  the  more  com- 
^sUly  we  laid  bare  residual  bitter.  A  similar  result  oci;urring  when  we  treated  other 
anples  of  vlil  Imps  there  fieemed  little  doubt  but  that  the  aije  of  the  hops  had  some- 
thing to  do  with  causing  the  difficulty.  For  the  moment  we  were  nonplussed,  but  by 
the  following  expedient  the  difficulty  was  overcome  in  a  very  satiafactory  way. 
Second  PnOfEas. 
Starting  with  the  decoction  of  this  obstinate  sample,  we  raised  it  to  the  boil,  and 
gilded  barium  hydrate  solution  till  an  alkaline  reaction  was  obtained.  This  threw  down 
«  rich  chocolate  brown  precipitate,  which  was  filtered  off,  and  the  bright,  rosy  red  filtrate 
m»  made  just  acid  with  sulphuric  acid  heated  and  then  filtered,  and  the  filtrate  evapot- 
&t«d  to  about  a  quarter  of  its  original  bulk  ;  by  this  time  most  of  the  bitter  was  gone. 
Then  the  lead  treatment  was  proceeded  with  as  in  the  first  process,  and  the  result  was 
quite  satisfactory,  and  for  all  practical  purposes  bitterless  ;  and  so  far  as  my  experience 
Kith  the  process  has  gone,  it  has  never  failed  to  remove  hop  bitter  even  in  the  most 
obstinate  of  old  hops  that  I  have  yet  come  across ;  at  the  same  time  it  has  no  effect 
upon  quBssia. 

0  th&l  by  this  improved  process  it  would  appear  to  be  possible  not  only  to  deter- 
DUne  the  presence  of  a  foreign  bitter,  but  even  to  discriminate  between  a  beer  that  has 
o  bitter«d  by  old  from  another  that  has  been  bittered  by  new  hops. 

I  cannot  pretend  to  have  given  this  new  process  an  extensive  trial.    I  have  not  h 
It  time  to  do  so,  but  seeing  it  baa  proved  successful  in  cases  where  the  first  procesB  ll 


ctione,  care  being  taken  ii 
Ppnnt  of  saturation,  and  e 
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foiled,  only  by  reason  of  the  age  of  the  hope  used,  I  am  greatly  in  hopes  that  it  will  be 
foand  effectual  in  all  oases,  but  I  need  hardly  say  that  it  ia  my  intention,  as  time  permits, 
to  apply  the  process  to  every  variety  of  hop,  bath  aa  regards  age  and  source,  and  in  tlio 
improbable  event  of  failure  an  account  of  some  undiscovered  peculiarity  f  n  inspect  of  a 
particular  sample  of  hops  due  to  age,  source,  or  other  resson,  we  can  with  confidence  fill 
back  upon  the  simple,  if  somewhat  severe,  method  of  boiling  with  sulphuric  add,  so  thtt 
in  any  caee  the  dil£culty  is  solved. 

So  much  for  the  chemical  aspect  of  the  case.  Let  us  pass  to  a  consideration  of  tbt 
fixed  and  fugitive  bitters  from  a  health  point  of  view.  This,  although  eseentiAlly  t 
medical  question,  can  be  treated  in  a  popular  common-sense  way,  and  if  we  continuA  to 
take  the  hop  and  quassia  as  illustrative  examples,  it  appears  to  me  that  there  ia  sound 
common  sense  reason  for  making  a  clear  distinction  between  the  two  in  respect  of  tlieir 
general  effects  upon  the  human  body.  Very  little  precise  knowledge  is  available  as  to 
what  becomes  of  (]uassia  when  taken  into  the  system,  but  from  what  we  know  of  tt» 
behaviour  under  chemical  and  fermentive  treatment,  we  may  be  (juite  Eure  it  is  not 
easily  changed,  and  in  all  probability,  like  quinine  and  strychnine  suffers  little  or  DO 
decomposition  in  the  body,  but  is  excreted  with  the  urine,  and  probably  also  with  tlie 
foeces  in  an  unaltered  condition  ;  thnt  it  is  carried  along  the  whole  tract  of  the  inteetioAl 
canal,  a  point  of  considerable  importance,  there  can  be  no  doubt;  sufficient  evidence  of 
this  is  found  in  the  effectual  vermifuge  action  it  exerts  upon  ascarides  (worms  that  reside 
in  the  lowest  part  of  the  bowel),  so  that  with  quassia  we  have  to  do  with  a  drug  thttt  is 
incapable  of  digestion,  and  in  this  respect  one  that  behaves  like  qninine  and  strychnine, 
drugs  that  have  a  more  profound  effect  upon  the  body  than  almost  any  with  which  ire 
are  acquaiuted.  Oo  the  other  hand  there  is  little  or  nothing  to  show  that  the  hop  bitter 
can  exist  for  any  confliderable  length  of  time  in  the  body  witliout  undergoing  complete 
digestion,  and  being  assimilated  into  the  system  and  turned  to  account  as  food.  Well, 
you  may  be  disposed  to  say  all  this  may  be  true  of  the  ultimate  results  of  these  sub- 
stances  when  introduced  into  the  body,  but  is  it  cot  also  true  that  both  manifest  tonic 
properties,  improving  the  digestion  and  so  forth  J  Undoubtedly  that  is  so,  but  even  in 
this  respect  it  is  obvious  that  their  action  is  not  identical.  The  hop  exerts  a  tonic  action 
that  ia  temporary  lasting  only  so  long  aa  it  remains  undigested,  for  as  soon  as  by  digee- 
tion  it  has  been  converted  into  food  it  ceases  to  be  a  tonio.  On  the  other  band,  the 
indigestible  bitter  of  quassia  from  first  to  lost  keeps  up  its  tonic  stimulation.  No  doubt 
in  certain  morbid  conditions  of  the  body  this  may  prove  an  advantage,  but  in  the  normal 
state  of  health  the  digestion  does  not  require  to  be  perpetually  goaded  to  action. 

The  word  tonic,  as  we  are  now  employing  it,  implies  a  special  kind  of  etimulus  upon 
the  functional  activity  of  the  alimentary  tract,  and  we  may  be  quite  sure  that  int«rviLU 
of  non-stimulation,  in  other  words  rest,  are  just  as  necessary  for  that  part  as  any  other 
part  of  our  anatomy.  It  may  be  all  very  proper  and  salutary  to  rouse  the  energy  of 
Appetite  and  digestion,  but  in  health  to  maintain  an  unnatural  stimulation,  and  eo 
cause  a  continuous  nervous  tension  in  the  parts  affected,  it  appears  to  me,  must  be 
prejudicial ;  it  is  as  though  a  bow  were  always  kept  strung.  1  have  often  pictured  to 
myself  the  beneficial  effect  of  a  transient  tonic  such  as  we  have  in  ths  fugitive  bitter  of 
tiio  hopf  by  the  parallel  effect  we  observe  after  a  plunge  into  the  eea  and  out  ngtia; 


rttkction  follows  upon  the  sudden  short  stimulus,  and  the  bene&t  is  obvious.  On  the 
other  band,  if  the  immoraioa  be  prolonged  the  bather  is  not  benefited  ;  exhaustion  t&kaa 
the  place  of  reaction,  the  bow  has  been  too  long  struog.  It  is  wonderful  what  tolerant 
bodies  we  inhabit,  but  we  may  depend  upon  it  the  tendency  of  unneceseary  and  pro- 
longed stimulatioD  of  the  digestive  organs  by  the  habitual  use  of  &ied  bitters  is  more  or 
less  prejudicial. 

Turning  to  another  point,  I  an  fancy  some  reluctant  convert  to  these  views  might 

MHy,  "  Ah  I  but  how  about  the  soporiiic,  drowsy  effect  of  the  hops  ?     Is  not  that  a  set-oJT, 

Bar  even  more  than  a  set-off,  for  the  injury  you  impute  to  the  fixed  bitter  ? "     Well,  let 

k   HIM  see.      In  the  first  place,  upon  what  authority  does  the  statement  rest  that  hops  have 

a  soporific  eHeot.     I  have  looked  through  all  the  books  on  materia  •medica  that  are  at 

this  moment  aucesaible  to  me,  and  I  can  find  very  little  justifioition  for  the  imputation 

that  the  hop  is  soporific  at  all ;  the  tact  is,  from  a  therapeutical  point  of  view,  the  hop 

occupies  a  very  humble   place,  so  much  so  that  by  some  modem  writers,  as  Ringer  for 

instance,  is  not  even  mentioned.       This  ia  what  (Jarrod  Bays  ; — "  Hops  are  tonic  and 

stomachic  and  slightly  narcotic ;  in  the  form  of  bitter  beer,  taken  with  meals,  they  form 

a  useful  aid  to  digestion  in  some  cases  of  atonicdyspepsia.    The  volatile  oil  is  probably  the 

narcotic  principle,  and  in  the  form  of  a  pillow,  hops  have  been  found  anodyne  and  narcotic." 

And  Negilgan  says : — "  Much  difference  of  opinion   existe  as  to  the  therapeutical 

properties  of  hops;  they  are  generally  stated  to  be  narcotic,  but  from   the  experiments 

made  with  them  on  animals  by  Uajendie  and  otbent  it  would  appear  that  this  effect  is 

not  manifest  when  they  are  given  internally,  no  matter  how  large  the  doee." 

And  Periera  says  : — "  Tho  odorous  emanations  (vapour  of  the  volatile  oil)  of  hops 
poesesB  narcotic  properties  ;  hence  a  pillow  of  these  cones  promotes  sleep,  as  I  have 
several  times  witnessed."  "  Moreover,  we  are  told  that  stupor  has  occasionally  been 
induced  in  persons  who  have  remained  for  a  considerable  time  in  bop  warehousen.  The 
lapulinic  grains  are  aromatic  and  tonic.  They  appear  also  to  possess  soothing,  tranquiliz- 
ing,  and,  in  a  shght  degree,  sedative  and  soporific  properties.  But  the  existence  of  any 
Darcotic  quality  has  been  strongly  denied  by  Dr.  Bigsby,  Majendie,  and  others."  "  I 
have  tried  it  at  different  times,"  says  Majendie,  "  both  the  lupuline  (lupuUnic  grains) 
in  substance  and  its  different  preparations,  on  animals,  but  I  have  never  observed  that  it 
ie  a  narcotic,  although  this  property  ia  one  which  b  most  etrikingly  displayed  in 
experiments  on  animals." 

As  reg&rds  the  reputation  of  the  hop  pillow,  which  has  been  handed  down  from 
book  to  book,  it  ia  very  doubtful  if  there  be  much  in  it— for  although  I  live  in  the 
midst  of  the  chief  hop-growing  disuicts  I  never  knew  of  ita  actually  being  put  in  prac- 
tice— I  quit«  believe  that  it  is  an  old  legend  that  gained  more  credence  than  it  deserved 
owing  to  the  anecdote  that  King  George  III,,  being  a  sufferer  from  f&ceocbe,  derived 
comfort  and  got  sleep  by  the  use  of  a  hop  pillow  that  a  loyal  subject  of  Kent  presented 
to  him.  Be  this  as  it  may,  so  far  as  medical  experience  goes,  there  b  really  nothing  to 
oountanance  the  idea  that  the  hop,  except  in  its  volatile  ronatitueutti,  contains  anything 
•Oporifie,  and  in  point  of  fact  I  do  not  believe  the  bop  contributes  to  the  finished  beer, 
K  far  %i  the  consumer  b  concerned,  anything  beyond  a  delicious  aroma  and  an  agreeable.^ 
MJat«ry  bitt«r. 
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I  can  see  nothing  but  fallacy  in  th«  argument  that  "atoak  beer"  is  more  hewlj 
ftnd  intoxicating  than  a  "  preienl  itse  beer,"  because  the  former  contains  a  pound  or  two 

I  liDpa  per  barrel.  Depend  upon  it,  the  diirurenoe  has  nothing  to  do  with  the  hops ; 
they,  as  we  all  know,  are  introduced  by  the  brewer  to  give  the  stock  &le  iU  keeping 
quality,  and  it  is  the  keeping,  the  maturing,  that  gives  the  beer  itJ*  "  drowfi/  influeno€." 
It  ia  very  well  known  that  the  ageing  of  beer  is  attended  and  accomplished  by  further 
fermentative  and  other  changes  which  take  place  in  the  cask,  and  the  products  of  thii 
cask  fermentation,  which  are  of  a  totally  dilTerent  character  to  those  of  the  primu; 
fermentation,  the  alcohols,  tethers,  etc.,  that  are  produced,  although  but  little  furthet 
attenuation  takes  place,  immensely  increase  the  intoxicating  property  of  the  beer.  Xo 
doubt  they  are  amylic  or  other  heavy  alcohols ;  indeed,  practical  brewen'  chemists 
acknowledge  this.  One,  for  instance,  says  :  "  It  is  useless  to  disguise  the  fact  tbit 
English  beer  contains  fusel  oil.  If  not,  I  ask  why  it  is  that  lager  beer  is  not  intoxica- 
ting ;  it  frequently  contains  more  alcohol  than  mild  ale  ; "  and  again  he  eaye,  "  English 
beer  undoubtedly  contains  heavy  alcohols,  fcthers,  and  fatty  adds,  to  which  it  owes  the 
properties  (intoxicatiog)  wanting  in  lierman  l>eer." 

On  the  other  hand,  we  have  not  far  to  seek  for  the  explanation  of  the  immense 
improvement  that  has  taken  place  as  reapect»  the  less  intoxicating  effect  of  modem  u 
compared  with  old-fashioned  b^er.  From  beginning  to  end,  science  has  fairly  revolu- 
tionised brewing.  There  is  no  need  for  me  to  remind  you  gentlemen  of  the  iatelligenl 
control  that  is  now  maintained  over  the  temperatures  employed  in  the  mashing,  in  tha 
fermentation  and  atbemperatioti,  nor  of  tlie  importance  of  the  skilful  care  that  is  now 
bestowed  upon  the  selection  and  proportioning  of  the  malt  and  malt  adjuncts,  and  the 
microscopic  watchfulness  over  the  yeast.  These  facts  considered,  it  is  no  marvel  that 
beer  has  improved  ;  it  is  far  more  of  a  marvel  that  the  brewers'  chenusts,  to  whom  the 
whole  of  the  credit  is  really  due  should  be  ready  with  self-denying  modesty  to  conoeal 
their  own  just  merits  in  an  unfair  attempt  to  fasten  upon  the  indispensable,  unoSbodiiig 
hop  the  demerits  of  the  old-faahioned  beer. 

Gentlemen,  I  hope  I  have  not  detained  you  too  long.  If  you  think  so,  I  must 
plead  as  excuse  what  took  place  when  I  was  before  the  Committee  of  the  House  of  Com- 
mons on  the  hop  question  a  feiv  days  ago.  I  was  asked,  "  Should  you  have  any  objoctioo 
to  lay  before  the  authorities  at  Somerset  House  the  full  results  of  &II  your  ezperi* 
mentsl  "  to  which  I  replied,  "  I  should,  as  a  matter  of  course,  occupying  the  position  I 
do  hold  of  President  of  the  Society  of  Public  Analysts,  feel  the  greatest  pleaauro  in  com- 
municating all  I  know  upon  this  subject  to  the  Oouncil  of  the  Society  of  Public  Analysts, 
and  it  would  come,  as  a  matter  of  course  to  be  general  knowledge.  I  have  no  wish  or 
desire  to  keep  the  matter  secret." 

Question. — "  And  assuming  that  it  might  be  necessary  to  make  still  further  experi- 
ments, do  you  think  we  might  rely  upon  the  help  of  the  body  of  Public  Analysts  over 
whom  you  have  the  honour  to  preside  1  Do  you  think  they  would  help  you  in  carrying 
out  further  experiments  1 " 

To  which  I  i-eplied  ;  "  I  think  the  history  of  our  society  would  show  that  all  thst 
has  been  done  to  advance  the  methods  of  analysis  of  food  has  almost  entirely  originat«d 
with  our  society,  and  there  has  never  been,  so  far  as  I  am  acquainted  with  the  matter, 
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tbe  smallest  indication  of  reticence  on  their  part,  in  withholding  anything  like  a  new 
Btethod,  or  new  knowledge,  which  has  come  to  the  knowledge  oE  the  members  individu- 
illj.  The  utmost  liberality  has  been  shown  in  that  respect ;  in  fact  I  think  we  have 
not  tiad  justice  done  to  ua." 

Gentlemen,  this  contribution  ia  a  first  inatalment  towards  the  redemption  of  that 
fUiga.  Wa  all  know  that  for  an  enquiry  of  this  kind,  bei^idea  skill,  time  and  patience 
in  needed  to  bring  it  to  a  perfect  issue,  and  we  well  know  that  all  that  is  required  to 
fecure  the  needful  patience  and  skill  ia  to  convince  you  that  occasion  has  arisen  that 
will  justify  ua  in  the  expenditure  of  the  time  necessary  for  the  investigation,  and  I  feel 
gtn,  in  the  name  of  the  society,  I  may  venture  to  say  that  if  legislation  ia  dependent 
npon  a  satisfactory  test  for  the  detection  of  bitters  other  than  hops  in  beer,  we  may 
be  triut«d  to  supply  both  men  and  metbodti  capable  of  a  complete  solution  of  the 
ptabtem. 

DiscuasiON. 
Da.  Stbes  (who  had  temporarily  taken  the  chair)  said  they  would  all  agree  with 
him  that  they  had  heard  a  very  interesting  paper,  both  from  a  physiological  and  chemical 
jHiat  of  view,  and  he  invited  discussion. 

Ma.  GoKDON  8&LUtON  said ;  They  must  all  join  in  the  opinion  that  the  President 
bd  communicated  a  most  interesting  paper,  one  which  be  could  not  help  thinking 
embodied  the  result  of  his  cogitation  over  the  cross-esami nation  to  which  he  was  recently 
mbjected  before  the  Select  Committee  of  the  House  of  Commons.  For  poetic  treatment 
llie  paper  left  nothing  to  be  desired,  but  from  a  scientific  standpoint  be  was  bound  to 
tib  grave  exception  to  much  that  had  been  said. 

Before  discussing  it  from  that  point  of  view,  he  would,  however,  venture  to  suggest 
Ibtt  the  President  had  chosen  a  most  inopportune  moment  for  reading  his  paper.  He 
disclaimed  all  personal  feeling  in  stating  his  opinion  that  the  President  should  have 
brought  his  process  to  the  notice  of  the  Society  instead  of  giving  it  publicity  for  the  first 
time  to  a  Select  Committee  of  the  House  of  Commons  ;  more  especially  as  the  Committee 
might  be  contemplating  a  recommendation  of  legislation  upon  the  strength  of  that  pro- 
tv^,  backed  as  it  was  by  the  Fre^^dent'e  position  in  respect  of  their  Society.  They  had 
■v^n  told  that  it  was  only  a  fortnight  since  that  he  received  an  intimation  from  Mr. 
.■■irton  that  he  would  be  wanted  to  give  evidence  before  the  Committee,  but  he  could 
[rot  think  that  such  a  statement  relieved  the  President  from  the  duty  of  first  of  all 
making  the  Society's  journal  the  repository  of  his  process.  The  President  had  developed 
his  process  fifteen  years  ago,  but  it  was  only  now,  when  he  had  given  bis  evidence  in 
the  name  of  the  Society,  and  the  inquiry  relating  to  the  science  of  the  subject  had  closed, 
that  he  came  to  aak  them  for  an  opinion  as  to  the  merits  of  his  process.  He  thought 
that  the  course  taken  was  much  to  be  deplored,  because  it  was  certain  that  if  he  had 
first  of  all  submitted  the  question  to  them,  the  cross-esamination  would  have  been  antici- 
pated, and  the  President  would  never  have  given  evidence  which  had  resulted  in  unln- 
teutionally  misleading  the  Committee.  The  Freaident  was  questioned  by  Sir  Henry 
Rucoe  with  a  facility  and  ability  which  tbey  all  knew  him  to  possess,  with  the  result 
that  ibe  President  had  come  there  that  evening  to  inform  his  brother  analysts  that  he 
had  now  abandoned  his  process — 'One,  be  it  remembered,  which  he  had  informed  the 
Selei^  Committee  only  a  fortnight  previously,  would  enable  him  to  go  into  the  witneae- 
the  presence  of  hop  substitutes,  and  would,  moreover,  permit  of  the 
lent  of  a  penal  statute.  That  statement  and  that  opinion  he  had  recanted.  " 
eabetituted  another  process  (No.  3,  as  it  was  called) ;  but  be  (Mr.  Salamon)  woi 
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3  him  not  to  accept  it  without  careful  examination, 
of  error  as  the  abandoned  Ko.  1  process. 

Not  being  able  to  speak  bb  a  medical  man,  he  could  not  discuss  ab  length  tin 
President's  contention  as  to  the  nutritiTe  qualities  of  hop  extract  and  the  irriUtinj 
qualities  of  quassia ;  but  be  did  not  think  the  position  taken  up  was  quite  supported  b; 
the  authorities  upon  the  subject.  Tlie  President  has  quoted  from  the  older  school  o[ 
matetiA  medica  men,  and  had  entirely  ignored  their  greatest  living  authority,  L^der 
Brunton.  By  reference  to  his  well-known  book,  he  would  find  quassia  described  ua 
pure  bitter  stomachic  tonic,  the  action  of  which  is  not  thoroughly  understood,  and  hs 
would  also  find  hops  relegated  to  the  category  of  hypnotics.  Lauder  Brunton  furtbn 
said  that  the  combination  of  hops  with  lettuce  in  the  form  of  a  supper,  consisting  chiefly 
of  beer  and  salad,  had  sometimes  a  very  marked  soporific  action. 

To  use  the  President's  own  expression,  the  key-note  of  his  argument  was  that  the 
bitter  principle  of  the  hop  was  a  glucoside.  Hence,  in  the  decomposition  of  the  gluooudei 
the  glucose  was  available  as  a  food.  He  hoped  it  would  not  go  forth  that  the  Sodety 
approved  that  statement ;  for  it  did  not  embody  the  views  generally  held.  The  Fnn- 
dent  bad  suggested  that  bis  case  must  stand  or  fall  by  that  assertion.  In  that  eveot 
he  did  not  think  there  would  he  much  difficulty  in  making  it  fall.  The  authority  of 
Bragendorf  upon  such  questions  would  scarcely  be  denied,  and  he  supported  lateib  (we 
"  Plant  Analysis,"  p.  147)  in  his  confirmation  of  the  view  that  it  was  not  a  glucoside  at »!!. 

Next,  with  respect  to  the  statement  that  ba^c  acetate  of  lead  precipitates  lb« 
bitter  principle  of  the  hop,  it  is  curious  that  Mr.  Allen  and  the  President  should  enter- 
tain such  opposite  views  upon  a  question  so  vital  to  the  process.  In  the  June  nuuber 
of  the  Analyst,  1 887,  Mr.  Allen  said  in  has  paper  upon  the  detection  of  hop  substitaWi : 
"  Several  writers  on  the  subject  state  that  on  precipitating  a  beer  with  basic  acetate  of 
l«ad  the  hop  bitter  is  precipitated,  and  hence,  if  the  concentrated  filtrate  still  have  ■ 
bitter  taste,  the  presence  of  some  hop  substitute  is  certain.  This  dilTerence  seemed  to  ma 
BO  important  that  I  have  very  carefully  investigated  it,  and  find  it  perfectly  in  accord- 
ance with  the  fact."  If  this  statement  were  contrasted  with  that  of  the  PreadeDt 
when  before  the  Select  Committee,  the  discrepancy  would  at  once  become  apparent.  Sir 
Henry  Hoscoe  asked  :  "  Are  you  aware  in  what  respect  Mr.  Allen's  method  dillered  froin 
yours  1 "  "  Yes.  I  first  of  all  boil  the  sample  with  basic  acetate  of  lead.  Then,  of 
course,  I  filter  off  the  precipitate  of  the  lead  with  such  bitters  as  go  with  the  lead.  Then 
I  acidulate  my  filtrate  to  get  rid  of  my  lead  with  sulphuric  acid.  Then  I  concentrate  it 
into  a  small  body,  when  t/ie  tulphuria  aoid  htis  the  ffftct  of  dischari/iwj  (lit  /'uffUtve  bitttr 
stilt  further."  That  must  be  taken  as  a  confession  on  the  part  of  the  President  that 
the  bitter  of  the  hop — the  fugitive  bitter — was  not  wholly  precipitated  by  sub-aoetate 
of  lead.  Other  matters  wera,  however,  precipitated,  which,  according  to  the  President'i 
own  statement,  and  according  to  his  (Mr.  Salamon's)  onn  experiments,  would  render  any 
legislative  action  based  upon  the  President's  process  wholly  abortive.  The  desira  was  to 
provide  a  method  which  would  allow  an  analyst  to  swear  to  the  presence  of  hop  a\M^ 
tutes  in  the  presence  of  hop  e.'stract.  How  could  they  say  they  had  got  such  a  prtMH 
when  according  to  the  President's  own  admission,  confirmed  as  it  was  hy  numorotia  ti- 
periments  which  he  (Mr.  Salamon)  had  made,  chamomile  would  pass  unchalleoged  t  3» 
begged  leave  to  quote  from  the  President's  speech,  recorded  in  the  Akaltst  lor  JmA 
1687.  He  said  "  he  had  worked  on  the  question  of  hop  substitutes  some  ten  or  tinl<f 
years  ago,and  he  found  no  difficulty  in  distinguishing  between  the  bitter  of  hop  and  tha  A^ 
stitutea  used  for  it.  The  method  be  found  moat  useful  was  the  precipitation  by  sub-acettl* 
of  lead,  and  there  was  no  difficulty  at  all  with  the  ordinary  bitters,  such  as  qusaaia,  cihmlB 
^entiani  chiretta,  and  wormwood  all  remajning  in  solution,  whilst  ths  Intter  of  iuf,  a>' 


aUa  t/u:  billcr  of  Ihn  e/iamomile,  wMcli  behaves  like  the  hop,  goes  down  and  leaves  tha 
BoIutiOD  bitterleea."  Itut  it  must  not  ba  imRgined  that  chamomile  was  the  only  substitute 
that  could  be  used  tn  defi&nce  of  legislation  founded  on  the  President's  process.  Among 
the  bitter  principles  of  chiretta,  it  bad  beea  ascertaioed  (Pbarmacograpbia,  a  History 
of  Drugs,  FleckigUr  and  Hanbury,  p.  393)  that  ophelio  add  occurs  in  the  largest  pro- 
portion, and  that  it  produces  an  abtindatit  yelloLV  precipitate  with  ba^ic  acetate  of  lead. 
He  would  refer  the  President  to  a  research  by  the  late  Dr.  Griess  upon  the  presence  of 
choliQ  in  hops  (Trans.  Chem.  Soc.) ;  he  believed  that  cholin  bad  been  isolated  in  certain 
samples  of  beer,  and  be  would  ask  the  President  whether  it  was  not  a  bitter  principle, 
and  whether  it  was  precipitated  by  basic  acetfite  of  lead.  In  auch  a  case  might  not  a 
wrongful  conviction  be  obtained  i  But  above  all  he  would  ask  the  President  whether 
his  experiments  bad  covered  the  addition  of  caramel  to  hopped  beer.  It  was  well 
known  that  prepared  caramel  was  used  very  generally  in  the  maoufacture  of  beer.  £Lad 
tha  President  isolated  the  bitter  principle  of  caramel  ?  He  certainly  could  not  regard 
il  as  a  bop  substitute,  and  was  it,  be  asked,  removed  by  treatment  with  basic  acetate  of 
lead.  He  (Mr.  Salamon)  bad  made  experiments  which  showed  him  that  it  was  not  so 
removed,  and  further,  it  resisted  the  action  of  sulphuric  acid.  He  suggested  that  the 
Freaideat  had  not  made  the  experiment  in  question,  and  that  with  the  important  class 
of  black  beers  containing  added  caramel,  a  wrongful  conviction  might  be  obtained  every 
day  according  to  the  President's  process.  He  (Mr.  Salamon)  did  not  believe  that  a 
satisfactory  method  would  ever  be  obtained  by  using  basic  or  neutral  acetate  of  lead, 
with  or  without  sulphuric  acid.  It  would  have  to  rest  upon  a  different  action  altogether, 
and  he  submitted  with  confidence  that  he  took  up  a  legitimate  positioa  when  lie  told 
the  Select  Committee  that  it  was  impossible  by  any  known  process  to  swear  to  the 
presence  of  added  hop  substitutes  in  beer  in  the  presence  of  hop.  He  asked  the  meet- 
ing to  confiroi  him  in  his  view,  and  to  state  that  the  No,  '2  process  of  the  President 
would  be  less  elhcient  than  the  No.  I,  because  the  basic  hydrate  would  precipitate  all 
add  principles,  many  of  which  were  bitter.  A  further  weakness  was  apparent  in  tha 
Pr«B)deDt's  process.  It  was  moat  important.  The  concentration  of  the  beer  after 
removal  of  the  lead,  and  the  continued  boiling  with  sulphuric  acid,  might,  and  he 
thought  would,  result  in  the  destruction  of  several  of  the  bitter  principles  they  wore 
most  anxious  to  detect.  They  found,  for  intitance,  that  gentio-picrin  was  decomposed 
by  dilute  mineral  acids  into  glucose  and  a  neutral  principle.  What  would  be  the  result 
of  a  concentrated  acid  in  such  a  case  t 

The  President  bad  apparently  laboured  under  the  misapprehension  that  the  bitter 
principle  of  the  hop  was  the  same  in  every  kind  of  hop.  Any  brewer  would  tell 
him  this  was  not  the  case.  Had  he  ever  worked  with  foreign  hops,  notably  with  C'ali- 
[atniang !  He  asked  the  question  because  it  seemed  to  be  an  offence  to  use  foreign 
hopa  in  Kent,  where  the  President  had  his  laboratory. 

Saxt  he  came  to  the  inHuence  of  brewing  waters  upon  hop  extract.  It  was  well- 
buwn  to  those  wbo  had  really  studied  the  question  tluit  the  bitter  of  the  bop  varied 
paatly  with  these  conditions,  and  no  process  would  be  worthy  of  consideration 
vbtch  did  not  take  this  into  account.  He  therefore  a^ked  the  President  whether  he 
W  experimented,  as  he,  Mr.  Salamon  had  done,  with  waters  derived  from  different 
gwlogicol  formations.  For  example,  bad  he  tried  waters  from  the  coal  formation,  the 
ou-lioiuferous  lime^tAne,  the  marls  in  the  sandstone,  the  millstone  grit,  or  the 
wlQiQitel  He  did  not  think  he  had,  and  in  that  case  he  was  not  justified, In  speaking 
^ith  dogmatism  as  he  had  done  before  tha  Select  Committeee. 

The  attitude  adopted  by  Mr.  Alien  in  this  matter  certainly  required  commeiit, 
■ad  be  could  not  pass  it  by  unnoticed.     When  Mr.  Allen  went  before  tkfi  Committee, 
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bis  attentioQ  vas  drawn  to  the  fact  that  he  bad  recaoted  his  procCM  publisbe<t  is  tli« 
Analyst.  He  admitted  it  wna  so,  but  said  that  notwithstanding  he  was  prepareii  to 
give  evidence  on  oaih  aa  to  the  preeence  or  absence  ot  hop  subatitutea  in  beer.  Od 
being  preesed  by  Sir  Henry  Boscoe,  he  admitted  that  he  had  made  no  fresh  ezperiiaeDti 
to  support  hitt  changed  views,  and  that  he  had  ooly  conceived  them  a  couple  of  diji 
before  giving'  evidence. 

It  was  essential  that  this  process  should  be  conducted  upon  half  a  pint  of  fa 
otherwise  it  would  nob  have  conveniently  brought  itself  within  the  scope  of  tlie  Sale  rf 
Food  and  Drugs  Act.  UragendorlT  required  two  htres ;  l^lr.  Allen,  in  bis  prooea, 
publiabed  id  the  Analyst  for  June,  18S7,  required  one  litre,  but  in  hia  evidence  befcn 
the  Committee  he  stated  his  ability  to  make  the  test  upon  half  a  pint.  He,  Mr. 
Salamon,  challenged  his  ability  in  this  direction  He  had  repeited  Mr.  Allen's  asperi' 
meats,  and  could  nob  get  the  same  retults.  With  regard  to  the  question  of  quantity  of 
beer,  he  would  call  attention  to  the  fact  that  the  hop  extract  did  not  amount  to  S  p 
cent,  onthe  total  solid  matter  in  the  beer,  so  that,  in  experimenting  u))On  half  a  pint,  tben 
would  not  be  more  than  15  grains.  Keplace,  say,  half  of  this  by  bop  aubstitutee,  tni 
there  would  not  be  more  than  about  T  grains  of  hop  bitter  and  a  considerably  li 
quantity  of  the  substitute  to  work  upon.  They  must  net  lose  sight  of  that  quastiDn, 
But  in  the  experiments  which  Dr.  Bell  made,  and  which  he  detailed  to  the  select  coin- 
mittee,  he  worked  upon  baer  artificially  bittered  with  quaasia  to  the  extent  of  ax  poondi 
to  the  barrel. 

Mn.  Heron  said  be  bad  for  some  years  past  given  a  good  deal  of  attention  ti 
subject  of  hops  and  their  coustttueats,  with  a  view  to  devising  a  means  whereby  their 
real  marketable  value  might  be  determined  by  chemical  analysis  ;  and,  in  doing  ec,  tiM 
bitter  substances  contained  in  hops  had,  as  a  matter  of  course,  come  under  his  Dodn. 
Since  Mr.  Adams  had  given  his  evidence  before  the  Hop  Industry  Committee  at  the 
House  of  Commons,  he  (Mr.  Heron}  had  repeated  many  of  his  old  experimenta,  as  •  " 
as  tried  new  ones,  in  order  to  test  the  accuracy  of  the  process  mentioned  by  Mr.  Aduni 
in  hie  evidence,  and  he  had  come  to  the  conclusion  that  it  was  perfectly  impossible,  witb 
our  present  knowledge  of  the  subject,  to  precipitate  out  of  solution,  or  to  reroow  bj 
any  known  means,  the  whole  of  the  bitter  substatices  of  the  hops.  He  bad  tried  Ur. 
Allen's  process  as  well  as  that  of  Mr.  Adams.  He  had  also  used  barium  hydrate,  U 
Mr.  Adams  bod  recommended  in  what  he  called  bis  No.  2  process  ;  and,  althuagh 
working  in  the  most  careful  manner,  he  found  all  tbosa  methods  to  be  practically  worth- 
lees.  In  these  experiments  he  had  not  confined  himself  to  one  kind  of  hope  only,  but 
had  tried  old  as  well  as  new  bops,  and  foreign  as  well  as  English  ;  and,  treating  them  H 
he  would,  he  still  Found  in  the  iiaal  result,  the  bitter  taste  of  the  hop  persistent. 

No  doubt  Mr.  Adams  was  well  aware  of  all  the  work  which  had  been  done  ra  th* 
constituents  of  hops,  and,  if  so,  would  know   that  there  were  at  least  three  bodies  a 
tained  in  hops,  which  possessed  a  most  distinct  and  decidedly  bitter  taste ;  one  of  thi 
might  possibly  be  precipitated  by  lead  acetate,  but  there  was  evidence  that  the  otb«rt«o 
were  not,  and  apparently  could  not,  be  removed  by  any  other  reagent  either. 

With  regard  to  the  whole  subject  they  were  simply  in  this  position  now.  Thsy 
knew  that  hops  contained  several  substances  possessing  bitter  properties,  and  until  a 
thorough  and  exhaustive  examination  of  different  varieties  of  hope,  of  all  ages  and  (mm 
all  countries  where  hops  are  grown,  had  been  made,  until  those  bitter  eubst&ncea  c 
tained  in  them  had  been  separated,  and  until  their  exact  behaviour  to  chemical  reageDl> 
had  been  determined,  no  one  could  positively  a'^sert  anything  with  regard  to  thoaftlii 
substances  or  lay  down  any  rigid  rules  for  their  detection. 

Mr.  Heron  was  rather  surprised  that  Mr.  Adams  should  refer  to  sach  a 


THB  ANALYST. 


133 


ithorities  u  Fereira  and  others  in  connection  with  the  Rtugtefying  etfeota  or  othorwiad 
F  hop  estracta.  He  for  one  preferred  to  consult  the  works  of  guch  men  as  Lauder 
ninton,  Steveneon,  Griess,  and  Williamson,  men  who  had  ^one  into  this  ijuestion  in  a 
loroughlj  ecieutilic  manner,  and  who  had  shown  bejond  a  shadow  of  a  duubt  that  a 
ucotic  principle  did  exiat  in  hops,  and  which  pofsei^ed,  when  in  a  very  concentrated 
rm,  propertiee  similar  to  those  of  other  well-knoivD  narcotics  ;  but  he  considered  there 
fcs  hardly  any  occasion  to  go  beyond  one's  own  ohiervation  to  prove  this.  Every  one 
ere  would  douhtleHs  agree  with  him  that  new  whiskey  contained  an  appreciable 
nount  of  fusel  oil  and  other  of  the  higher  alcohols,  and  that  a  glass  or  two  of  such 
biskey  would  contain  more  of  these  higher  alcohols  (to  which  Mr.  Adams  ascribed  the 
apefying  efTacts  of  beer)  than  probably  a  gallon  of  strong  ale;  but  what  waa  the  result 
iieii  people  indulged  in  an  immoderate  quantity  of  either  t  Simply  this,  that  where 
hifikey  was  indulged  in  to  cxcesd  an  exhilaration  of  spirits  was  produced,  which,  in  the 
Iter  isle,  bad,  in  day^  gone  by,  led  to  many  a  faction  fight  and  row  ;  but  the  very 
ipoeite  was  the  case  with  people  drunken  with  beer,  they  became  drowsy  and  stupid 
lowing  very  little  inclinatton  (or  lighting  or  for  anything  else,  and  he  considered  it  was, 
erefore,  merely  begging  the  question  for  Mr.  Adams  to  say  that  the  stupefying  etl'ecta 
beer  when  indulged  in  to  excess  came  from  the  alcohol  contained  in  it  and  not  from 

There  was  another  matter  he  would  like  to  refer  to,  namely,  with  regard  to  the 
lUoD  of  various  browing  waters  upon  hop?.  Thero  was  no  doubt  that  some  of  the  mineral 
Q^tituents  of  such  waters  exerted  a  greater  extractive  influence  than  others,  as  he  bad 
und  by  actual  experiment.  Again,  the  malt  used  in  brewing  would  play  some  part, 
icording  as  it  contained  moro  or  le^s  lactis  acid.  All  these  points  should  be  considered 
I  conducting  experiments  upon  hops  and  in  the  conclusions  derived  therefrom. 

He  regi-etted  very  much  that  a  paper  on  such  a  subject  had  been  read  at  such  a 
me  and  under  such  citcumstances.  Mr.  Allen  had  read  a  paper  on  a  similar  subject 
n  years  ago,  and  in  it  referrir<l  in  unfavourable  terms  to  the  use  of  sulphuric  acid  in 
wcipitating  the  excess  of  lead  in  the  fillrate.  Mr.  Adams  was  there  and  took  part  in 
le  discua^ion  which  followed.  He  had  then  an  opportunity  of  referring  to  his  own 
!«cess,  in  which  be  had  placed  so  much  confidence,  hut  he  allowed  the  opportunity  to 
uw,  and  he  (Mr,  Heron)  would  like  to  ask  Mr  Adams  why  be  did  not  then  bring  bis 
rocees  forward  tor  the  benefit  of  his  brother  analysts,  instead  of  on  the  present  occasion, 
I  the  eleventh  hour,  when  the  secret  could  no  longer  be  kept. 

Very  cai'eful  and  numerous  experiments  ought  to  be  made  and  tested  under  all 
nds  of  conditions,  before  any  method  upon  which  must  liang  such  an  enormous  amount 
raepoDMbility,  and  upon  the  result  of  which  a  person  could  go  into  a  court  of  justice 
id  awear  that  such  and  such  was  the  case,  was  made  public. 

Mr.  Heuner  said  that  hy  raising  side  issues,  as  had  been  done  hy  the  two  provious 
eaters,  and  suggesting  that  various  kinds  of  brewing  waters,  or  hops  from  dilTerent 
nntries  might  yield  different  results,  the  main  question  would  be  hopelessly  obscured. 
f  coarse  these  matters  would  ultimately  have  to  be  studied,  but  for  the  present  they 
■d  to  deal  with  the  comparatively  simple  question  :  Is  there  a  possibility  of  distin- 
liahing  between  the  bitters  of  the  hop  and  of  hop  substitutes,  and  does  the  process 
opoaed  by  Dr.  Adams  elfuct  such  a  distinction,  or  does  it  not  (  They  had  on  the  one 
lod  the  definite  statement  of  Or.  Adams,  that  it  was  capable  of  doing  it,  whilst  on  the 
faer  they  had  an  equally  emphatic  denial.  He  could  not  help  thinking  that  the  gebtle- 
■n  who  were  thus  at  variance  could  not  have  operatetl  in  preciaely  the  same  manner, 
nail  differences  of  manipulation  might  be  at  the  bottom  oF  this  issue  of  opinion,  and 
I  thougbt  it  would  have   been  well   if  Mr.   Malamon   and  Mr.   Heron  bad  first  com- 
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municated  with  the  autlior  o£  the  paper  to  make  sure  thej  approached  the  mattv  vpn 
the  same  basia. 

During  the  moat  able  speech  of  Mr.  Salamon  be  had  received  the  impressioii,  tl  H 
that  gentleman  had  been  more  anxious  to  reach  tbose  outside  that  meeting  wha  wm 
interested  on  the  'luestion,  than  to  discuss  for  the  benefit  of  the  members  of  the  8ocn^. 
Public  analysts  had  no  political  interest  in  the  hop  question,  but  it  behoved  tham,iiivie« 
of  the  possibility  that  they^might  be  shortly  called  upon  to  lUBtinguish  between  b^ 
beers  and  othernise  bittered  beers,  to  attempt  the  solution  of  this  difficult  question. 

He  quite  afireed  with  Mr.  Salamon  aa  to  the  magnitude  of  the  dillicultios  to  be  «W- 
come.  The  number  of  bitter  substances  which  might  possibly  be  used  as  hop  nblti- 
tutea  was  so  great,  and  their  chemical  value  so  widely  ditferent,  that  there  was  no  pna- 
bility  of  classifying  them  by  a  tew  simple  reactions.  Only  a.  short  time  ago  it  "« 
believed  that  the  precipitation  with  lead  acetate  sharply  separated  hop  from  other  bitten. 
This  belief  proving  more  or  less  erronoua,  Dr.  Adams  had  now  introduced  a  further  inodt 
of  distinction,  namely,  the  treatment  with  adds. 

Ab  a  rule,  glucosideii  on  treatment  with  acid,  yielded  sugar  and  a  bitter  aubstuict, 
whilst  indilTerent,  non-glucosidic  bitters  were  little  aflected,  but  in  some  instancee  ^ 
products  of  decomposition  of  glucosidea  were  not  bitter ;  thus  colocynthin  pM 
colocyntheine  which  was  perfectly  tasteless.  Whatever  might  be  the  chemical  natore  o( 
the  hop  bitters,  he  wa^  of  opinion  that  Dr.  Adams  had  givea  them  the  means,  b;  Un 
successive  treatment  with  lead  and  with  acids,  of  narrowing  the  question  and  of  enabling 
them  more  nearly  to  classify  the  bitters.  For  this  they  should  feel  grateful,  vna  if  it 
turned  out  that  these  viewa  by  themselves  were  not  sufficient  to  sharply  distingnish  iof 
from  all  other  bitters. 

Dr.  JoaKsTD^G  said  that  in  a  paper  of  his  on  this  matter  about  eighteen  inmUx 
ago  he  mentioned  about  the  washing  of  the  hops. 

Mr.  Cassai.  said  that  specific  information  was  required  aa  to  the  steps  taken  to 
watch  over  the  hops  in  the  hop-ground.  He  regretted  that  such  experiments  as  he  hij 
been  able  to  make  in  reference  to  this  matter  had  up  to  the  present  been  very  few,  utd 
he  was  bound  to  say  that  hitherto  he  had  not  succeeded  in  removing  the  "  bitter  "  in  tbi 
manner  directed.  He  recollected  speaking  to  the  Chairman  (Dr.  Sykee)  upon  the  quM- 
tion,  and  his  (the  Chairman's)  suggestion  that  the  hops  might  have  been  watered  with  i 
solution  of  quassia.  It  was  very  evident  that  something  far  more  definite  and  reliaU* 
than  what  they  were  at  present  in  possession  cf,  was  required.  From  the  point  of 
of  a  public  analyst,  who  might  be  called  upon  to  subject  himself  to  cross-esaminatioii  in 
the  witness-box,  the  matter  was  far  from  being  in  the  position  that  it  should  be.  H) 
did  not  think,  like  his  friend  Mr.  Heron,  that  it  would  be  for  all  time  impoeBtble  ta 
detect  the  presence  of  hop  substitutes  in  beer  ;  but  he  was  disposed  to  thiiik  that 
position  adopted  by  Mr.  Salamon  before  the  Committee  was  upon  the  whole  jua^ 
able  ;  it  wa«,  at  any  rate,  safe.  The  Sale  of  Food  and  Drugs  Act  in  its  passage  tbnxi^ 
Parliament  had  been  largely  afFect«d  by  pei-aons  interested  in  adulteration  in  some  fora. 
The  Act  was  exceedingly  and  unnecessarUy  cumbrous,  and  compared  very  uufavoanhlf 
with  certain  Continental  laws.  The  reasons  for  this  were  perhaps  not  far  to 
There  was  no  earthly  reason  why  public  analysts  should  be  compelled  to  adapt  ihair 
processes  of  beer  analysis  to  the  examination  of  such  quantities  as  halt-a-pint,  ei«l* 
that  the  present  cumbrous  law  made  it  necessary  for  Intipectors  to  ask  for  small  qoanlitiM 
in  order  not  to  arouse  the  suspicions  of  vendors  prior  to  a  purchase.  There  was  no  nEd 
reason  why  an  Inspector  should  not  have  power  to  seize  any  reasonable  quantity  of  bw 
or  of  any  other  article  which  might  be  required  for  the  purpose  of  proper  analyna.  Q* 
whole  syfitemof  sample-taking  appeared  to  have  been  devised  for  the  becefitof  adultanUn 
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It  appeared  to  him  (Mr.  Gassal)  that  a  little  too  much  had  been  made  by  some 
leakers  of  the  harm  that  hops  might  do  to  a  coneumer  ae  compe-red  with  oiher  thinga. 
bey  were  asked  to  believe  that  the  brewer  wsb  using  hop  Bubatitutes  in  order  to  provide 
M  public  with  something  that  was  better  for  them,  and  in  the  profoundest  anxiety  to 
irre  his  fellow  man.  Every  one  might  not  see  it  in  that  purely  philanthropic  light. 
[  on  infusioQ  of  malt  and  hops  wan  generally  recognised  by  the  public  afl  beer,  and  if 
lej  wanted  it  they  had  a  right  to  get  it — and  to  get  it  free  from  adulteration  ;  but  it 
HB  first  necessary  that  what  was  to  he  underEtood  by  beer  should  be  clearly  defined. 

Owing  to  the  lateness  of  the  hour,  Mr.  Allen  and  Db.  Auahs  confined  them- 
!il<m  to  a  few  short  remarks.  These  gentlemen  have  since  furnished  us  with 
M  following  replies ; — 

Me.  Allkn  saya  :~It  is  a  curious  and  interesting  fact  that  Mr.  Salamon 
nd  Mr.  Heron  have  never  come  forward  with  any  hint  or  suggestion,  and  have 
ot  Attempted  to  help  the  Society  in  any  manner,  though  they  have  been 
ertUe  in  prognostications  of  failure  on  the  part  of  those  who  are  attempting  to 
>It«  an  admittedly  difficult  problem.  It  appears  frjm  the  speeches  ot  Mr. 
Ktamonand  ^Ir.  Heron  that  theee  gentlemen  have  mB,demany  thousands  of  experiments 
a  the  detection  of  hop-siibstitut«a,  and  Mr.  Heron  goes  so  far  as  to  say  that  not  only 
aa  QO  process  been  devised  in  the  past,  but  that  it  is  absolutely  impossible  that  any 
rooeas  can  be  devised  in  the  future  by  which  hop-substitutes  can  be  detected  in  beer. 
t  is  very  curious  that,  after  taking  so  much  trouble,  neither  Mr,  Salamon  nor  Mr. 
ieron  has  placed  a  single  one  of  their  experiments  on  record,  or  laid  before  public 
aalyste  their  reasons  for  believing  the  problem  to  be  insoluble.  It  was  said  that 
dr.  Adams'  paper  was  inopportune,  but  such  an  opinion  cornea  from  Mr.  Salaraon  with  a 
■ery  bad  grace.  Is  the  paper  inopportune  because  it  is  now  of  practical  interest ; 
»  because  it  is  exceedingly  inconvenient  to  Mr.  Salamon  and  his  friends,  now  that 
'Uli&iiientary  Committee  is  sitting  to  consider  whether  the  unacknowledged  use  of 
lop^Bubatitutes  shall  be  permitted  1  Mr.  Salamon  f^ays  that  the  President  should  have 
ead  his  paper  he/ore  he  gave  his  evidence  ;  but  where  was  the  opportunity  ]  There 
na  no  meeting  of  the  Society  in  the  previous  month,  and  two  months  ago  the  question 
lad  not  arisen.  And  how  comes  it  that  Mr.  Salamon  has  done  that  for  which  be  blames 
ha  President  1  Mr.  Salamon  has  taken  the  extraordinary  course  of  going  before  the 
Committee,  and  in  the  absence  of  and  without  consultation  with  me  has  undertaken  to 
ntsrpret^ — -or  rather  misinterpret— views  held  by  me.  Mr.  Salamon  has  thought  proper 
«  criciciae  my  position  in  the  matter,  but  apparently  has  never  taken  the  trouble  to 
mter  what  I  have  written  on  the  subject. 

The  nee  of  acetate  of  lead  has  been  recommended  by  a  number  of  chemists  as 
!ap«ble  of  precipitating  the  hop  bitters,  while  leaving  all  or  nearly  all  probable  Bubsti- 
ntaa  in  solution.  Dragendortf  was  apparently  the  fimt  to  suggest  it,  and  he  gave 
■n  elaborat«  scheme  for  detecting  the  substitutes  in  the  filtrate.  As  stated  in  my 
sftper  published  in  the  Analist  for  June,  ISST,  the  distinction  is  referred  to  in  Vincent's 
'Chemistry  Applied  to  the  Arts  and  Manufactures,"  in  Wynter  BIyth's  "Analyaisof 
Tbod,"  and  forms  an  essential  part  of  Ender's  method  of  detecting  bitter  substances  in 
MAT,  MO  that  there  is  a  very  general  consensus  of  opinion  as  to  the  value  of  the 
nathod.  Having  all  this  evidence  before  me  when  making  the  experiments  which 
fanned  the  foundation  of  the  paper  already  referred  to,  I  contented  myself  with 
a  limited  number  of  experiments  in  confirmation  of  this  hitherto  unquestioned  pro- 
poaiion.  Experience  has  shown  that  I  was  too  hasty  in  this,  and  that  the  lead 
jfoeopo  as  described  by  me  in  the  spring  of  13S7  is  unsatisfactory  as  a  sorting  test  in 
like  case  c4  particular  samples  ot  hops ;  but  in  face  of  the  unanimous  dictum  of  previous 
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workers  thia  could  not  possibly  have  been  foreaean.  Indeed,  &  few  mtnutee  before  tia 
meeting  at  which  my  paper  was  read,  Mr,  Adams  informed  me  thiLt  predpibUioB 
by  lead  was  also  the  principle  of  the  method  he  liad  aucceaafully  em]>ioj'ed  for  tin 
same  piirpoae.  But  as  my  paper  clearly  indicated,  I  never  intemled  the  treat- 
ment with  lead  acetate  as  anything  but  a  clarifying  and  sorting  procea!i,  ' 
was  to  be  followed  by  extraction  of  the  bitter  principles  with  chloroform  and  i 
and  the  application  of  other  teats  to  the  principles  eo  extracted.  I  contend  tbkt 
if  this  be  done  any  traces  of  hop  bitter  which  escape  precipitotion  by  lead  ue 
perfectly  distinguishable  from  other  bitter  principles,  and  henco  I  was  justified  in 
saying  that  I  was  prepared  to  .^wear  to  the  presence  of  these  substitutes  in  all  or 
nearly  all  cases,  although  if  applied  in  the  manner  originally  described  by  m 
lead  process  did  not  make  so  sharp  a  separation  as  I  had  supposed.  Hence,  I 
have  by  no  meanti  "  recanted  "  my  previous  expression  of  opinion  that  it 
perfectly  feasible  to  diitinguiah  hops  from  hop-substitutes,  with  perhaps  one  or  ( 
exceptions,  and  I  am  quite  prepared  to  detect  and  identify  quassia  and  eevwU 
other  hop-substitutes  in  a  perfectly  positive  manner  without  relying  on  the  letd 
process  at  all.  But  much  of  the  value  of  the  lead  process  undoubtedly  depends  on  Uii 
way  in  which  it  ia  used,  a  fact  which  'explains  the  conflicting  experience  respecting 
it.  For  instance,  I  have  stated  before  the  Society  at  a  previous  meeting  that  a  parti- 
cular sample  of  hops,  the  bitter  of  which  was  not  wholly  removed  by  the  ordiDary  treat 
ment  with  acetate  of  lead,  gave  a  perfectly  satisfactory  result  when  the  lead  «U 
removed  by  sulphuric  acid  instead  of  by  sulphuretted  hydrogen.  Whether  such  a  uhuga 
in  the  manner  of  removing  the  lead  would  be  successful  in  every  case  I  am  not  prt- 
partd  to  say.  Then  Ur.  Heron  said  that  the  President  adopts  a  method  of  treatrntnl 
which  was  "condemned"  by  me  in  my  paper  published  in  the  Analyst  for  Jane, 
1837,  and  he  explained  that  he  referred  to  the  use  of  sulphuric  acid  for  removing  ' 
But  what  I  actually  did  say  was  "  I  pv/tr  sulphuretted  hydrogen  to  sulphuric 
add  or  a  sulphate,  as  the  lead  sulphide  seems  to  carry  down  a  notable  quantity  of 
colouring  matter."     This  "  condemnation  "  was  certainly  of  a  very  mild  character. 

Dr.  James  Bell,  in  his  evidence  before  the  Committee,  stated  that  the  weak  point  of 
the  lead  process  was  that  the  extractive  matter  of  beer  was  apt  to  prevent  the  compltta 
precipitation  of  the  hop-bitter  by  lead,  and  that  in  the  absence  of  that  extractive  a 
the  precipitation  of  the  hitter  was  complete.  In  answer  to  a  farther  question  potto 
him  at  my  instigation,  Br,  Bell  definitely  stated  that  if  the  lead  treatment 
repeated  upon  an  extract  obtained  by  ether  or  chloroform  in  the  manner  indicated  il 
my  paper  before  the  Society  of  Public  Analyste,  the  remaining  trace  of  hop-Ut(«r 
was  removed,  and  that  in  that  manner  it  was  possible  to  miake  a  perfect  separalioa 
of  the  bitter  of  the  hop  and  the  bitters  of  hop  substitutes.  So  far  Dr.  Bell's  evidence ' 
positive.  Bis  evidence  as  to  the  dot«ction  of  the  substitutes  is  discounted,  as  is  that  of 
Mr.  Bannister,  bec&use  they  used  such  a  proportion  of  quassia  and  other  hop  subetituW 
as  would  render  the  beer  quite  undrinfcably  hitter.  I  have  operated  on  what  I  think  » 
better  plan,  which  is  to  take  a  mild  beer  containing  no  bitter  unremoveable  by 
acetate,  and  to  add  to  such  beer  sufficient  of  the  hop  substitute  to  render  it  agTecablf 
bitter.  When  such  beer  is  subjected  to  the  lead  or  other  sorting  process,  thera  te 
mistaking  the  bitter  taste  of  the  hop-substitute.  It  can  be  recognised  not  simply  mi 
half  a  pint  of  the  beer,  but  on  a  mere  fraction  of  that  amount  ;  in  fact,  there  is  wiA 
truth  in  the  suggestion  of  Mr.  Hehner,  that  my  attempts  to  improve  the  methodi  d 
detecting  hop- substitutes  have  rendered  the  tasting  process  too  delicate.  The  voy  UA 
that  Mr.  Heron  and  Mr.  Salamon  seem  to  doubt  the  poesibility  of  getting  a  bitter  a' 
trcmi  half  a  pint  of  beer  shows  that  their  experieoce  is  of  a  very  peculiar  kind.    TlKf 


kve  only  got  to  Irij  the  procos?  once  on  a  bear  bitterod  with  quassia  or  chiretta,  and 
eir  tongues  will  proclaim  conviction.  Mr.  Silamon  quotes  Hanburv  and  Fliickiger'B 
Phar  mac  agraphia,"  as  an  authority  for  the  statenmnt  that  of  the  hitter  principles  of 
iretta,  opbolic  acid,  occurs  iu  tlie  largest  proportion,  and  tbnt  it  produces  an  abundant 
llow  precipitate  with  ba«ic  acetate  of  lead,  and  he  adduces  this  fact  in  support  of  hia 
ggestion  that  chitetta  would  escape  deteciion  by  Mr.  Adams'  process.  But  Mr. 
iamon  omits  to  state  that  chiretta  ako  contains  chiratin,  a  principle  which  some 
eervere  consider  the  most  characteristic  constituent  of  the  plant.  Pkickiger  describes 
iratin  as  ''  intensely  bitter,"  and  Kemp  actually  employs  basic  acetate  of  lead  to 
edpitate  other  matters  and  obtain  it  in  a  purified  conditiou.  Anjoue  can  be  excused 
r  not  being  acquainted  with  the  diemistry  of  chiretta,  unless  like  Mr.  Sdimon,  be 
idartftkes  to  criticise  the  work  of  others,  and  then  he  should  at  least  take  care  to  , 
■cribe  their  researches  accurately. 

Mr.  Salamon  correctly  refers  to  Dragendoi  IT  as  a  very  high  authority  on  the  isola- 
«  and  identilication  of  pi  ant- products,  though  in  doing  so  he  apparently  overlooks 
e  fact  that  DragendorfT  has  published  elaborate  schemes  for  the  separation  and  identi- 
ation  of  bitter  pi-inciplef,  based  primarily  on  precipitation  by  lead,  and  the  use  of 
noifldble  solvents.  But  Mr.  Salamon  should  at  least  quote  his  authority  correctly, 
not  correct  that  DragendoriT  ("  Plant  Analysis,"  p.  147)  supports  Isleib  in  the  view  i 
Rt  bop-bitt«r  is  not  a  glucoside.  What  l>ragendorir  states  is  that  Isleib  confirms  the 
&t«ment  of  some  unnamed  observer  that  hop-bitter  is  not  a  glucoside.  Mr.  Salamoa 
.ould  be  more  careful. 

Again,  Mr.  Salamon  correctly  states  that  by  boiling  with  dilute  acids,  gentipicrin  is   1 
ilit  up  into  glucose  and  a  neutral  principle,  but  be  omita  to  state  that  this  neutmt 
inctple  is  hitter  I      I  believe  no  one    but    Mr.    Salamon  can    have   understood    the   I 
re»dent  to  propose  operating  so  as  to  produce  concentrated  sulphuric  acid. 

I  am  certainly  inclined  to  share  the  doubt  as  to  the  glucosidal  character  of  the 
^bitter,  but  I  consider  that  the  question  h.id  no  practical  bearing  on  the  point  at 
lue.  The  point,  so  far  as  Mr.  Adams'  procass  is  cancerned,  is  whether  it  is  possible  by 
treatment  with  acetate  of  lead,  perhaps  supplemented  in  some  Avay,  to  remove  the 
iter  principle  of  the  hop,  while  leaving  the  bitter  piinciples  of  the  usual  hop  sub- 
it«t«s  untouched.  Mr.  Adams  says  he  can  do  that,  with  the  exception  of  chamomile, 
id  it  is  no  use  for  "Sir,  Heron  to  come  forward  and  say  that  it  is  impossible;  unless  he 
Jns  the  ordinary  course  of  laying  the  results  of  his  experiments  before  the  Society  in 
itwl,  and  deecribiug  exactly  his  method  of  operating,  so  that  we  may  be  able  to  trace 
le  csase  of  his  failure.  It  is  not  contended  by  me,  and  I  do  not  suppose  it  is  con- 
nded  by  Mr.  Adams,  that  it  would  be  possible  to  declare  in  e^ctry  instance  that  a  beer 
mtained  hop  substitutes  when  such  might  be  present.  Mr.  Adams  admits,  and  stated 
Dg  Ago,  that  the  bitter  of  chamomile  behaves  like  that  of  the  hop  with  acetate  of  lead, 
id  I  have  no  doubt  that,  should  a  law  be  passed  making  it  illegal  to  use  hop- substitutes 
itboat  declaring  the  fact,  chemists  would  be  found  who  would  use  all  their  ingenuity 
I  circumvent  the  Act  by  discovering  other  bitters  which  would  escape  detection  by  any 
rocesB  which  might  ba  devised.  Of  course  we  have  always  to  take  account  of  that 
!ad  of  action.  Milk  and  butter  are  adulterated  in  a  sdentiGc  manner  according  to  the 
iieetiona  of  professional  chemists,  and  we  may  bo  sure  the  same  will  be  done  with  beer, 
ut  it  is  not  necessary  that  public  analysts  should  be  able  to  affirm  positively  that  a 
Wrifl  unadulterated,  as  Mr.  Salamon  seems  to  assume.  What  is  required  ls  that  public 
ulysts  shall  be  quite  certain  that  they  are  not  liable  to  condemn,  on  wrong  grounds,  a 
»eT  bittered  solely  by  hops.  Mr.  Salamon  suggests  that  choline  ia  a  bitter  principle, 
xrurring  in  hope  and  present  in  beer,  not  precipitated  by  lead,  and  liable  to  be  mistaken  I 
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for  ft  hop  Bubstitute.  But  what  is  the  truth  t  In  all  the  deEcriptiooEt  of  choliM 
been  able  tc  find,  not  one  author,  except  Griees,  refers  to  it  as  a  hitler  Bxih^xtM. 
Even  in  the  very  paper  by  Grieaa  (Jour.  Chem.  Soc.  XLVII.,  298),  quoted  by  Mr, 
SaJamon,  and  with  which  he  must,  consequently,  bd  well  acquainted,  choline  is  loerdj 
described  as  having  a  "  caustic,  sometnhat  bitter  taste."  Its  characters  preclude  iu 
extraction  from  aqueous  liquids  by  ether  or  chloroform,  and  Grieas  could  not  obtain  mo» 
than  0'C>2  per  cent,  from  hops.  At  the  rate  of  6  Iba.  of  hops  per  barrel,  this  means  3 
milligrams,  of  choline  per  pint  o[  beer,  and  Mr.  Salamon  suggests  that  the  preeeDceof 
this  proportion  of  a  "  sortiewlial  bitter  "  8ubstanf«,  natural  to  hops,  and  not  extracted  hf 
ether  or  chloroform,  would  invalidate  the  detection  of  hop-Bubstitutes  !  But,  above  sll, 
Mr.  Salamon  lays  stress  on  the  dilliculty  he  fears  would  be  caused  by  the  presence  of 
added  caramel  in  black  biers,  and  he  gravely  asks  if  the  President's  experiments  ban 
covered  such  additions.  Does  Mr.  Salamon  ssriously  suppose  that  any  public  aulftt 
would  be  likely  to  condenm  a  black  beer  under  such  circumstances.  The  lead-sorting 
test  was  never  intended  to  be  applied  rigidly  in  such  a  case.  It  should,  however, 
within  Mr.  Salamon's  cognisance  that  the  bitoka  describe  the  bitter  constitnento  of 
caramel  as  precipitable  by  lead  acetate  and  other  metallic  salts.  And  if  Mr.  Sslamon 
will  take  the  trouble  to  trij  the  effect  of  adding  basic  acetate  of  lead  to  a  aolutXos  of 
caramel,  he  will  find  that  by  far  the  larger  part  of  the  bitterness  is  precipitated,  (od  it 
ho  will  then  extract  the  concentrated  filtrate  with  chloroform,  and  repeat  the  whole 
treatment  on  the  chloroform  extract,  he  will  find  that  every  trace  of  bitterness  has  been 
got  rid  of.  If  he  uses  neutral  lead  acetate  he  will  probably  find  the  bitter  to  be  wholly 
precipitated  by  the  first  treatment.  Hence,  Mr.  Salamon  need  not  fear  the  coofnaoa 
of  caramel  with  hop-substitutes, 

Mj-.  Salamon  states  that  every  brewer  la  aware  that  the  bitter  principle  of  the  bop 
varies  with  the  district  in  which  the  hop  is  grown.  That  the  amount  of  bitter 
principle  and  the  flavour  are  liable  to  variation  will  be  intelligible  to  all ;  but  Mr. 
Salamon  appears  to  suggest  tbat  the  chemistry  of  the  hop  varies  n-ith  the  initial  ot 
the  name  of  the  county  or  country  in  which  the  plant  is  grown,  and  that  if  to 
hop  baa  been  grown  on  a  sandy  soil,  acetate  of  lead  will  not  he  likely  to  produce 
same  efiect  on  an  infusion  as  if  the  plant  has  been  grown  on  a  cretaceous  soiL 
first  impression  produced  on  hearing  such  contentions  is  (hat  they  are  ridiculous ;  bal  2 
Mr.  Salamon  puts  them  forward  seriously,  he  should  at  least  back  them  up  by  e^^ien- 
ments,  showing  the  influence  of  the  nature  of  the  soil  on  the  character  of  the  bitten 
in  the  hops  grown  thereon.  Such  a  paper  would  be  &  valuable  contribution  to  tin 
literature  of  plant- chemistry,  but  antil  it  is  produced  it  is  impossible  to  treat  He 
Salamon'a  contentions  seriously. 

Then,  again,  Mr.  Heron  came  before  them  and  said  that  water  containing  15  _ 
per  gallon  of  sulphate  of  sodium  extracted  more  of  the  bitter  principle  of  the  hop  thui 
water  free  from  that  satiue  conatitneut,  and  he  wished  them  to  believe,  not  only  tint 
more  of  the  bitter  principle  was  extracted,  but  that  it  was  different  in  chantct«r. 
Mr.  Heron  said  that  he  had  proved  that  it  was  different  in  character  because  it  wu  net 
precipitated  by  acetate  of  lead ;  but,  unfortunately,  Mr.  Heron  had  apparently  faDe4  k 
precipitating  the  hitter  of  any  hops  by  acetate  of  lead,  although  many  chemiGte  b' 
employed  that  reagent  for  the  purpose. 

Mr.  Salamon  says  he  has  examined  waters  from  various  geological  fonDatiaM 
and  asserts  that  it  is  well  known  to  those  who  have  studied  the  question  UuU  thi 
bitter  of  the  hop  varies  materially  according  to  the  origin  of  the  water.  Doee  Mr. 
Salamon  mean  to  say  that  it  is  well  known  and  that  he  has  proved  that  the  geolo^ol 
formation  from  which  the  miter  used  for  infusing  the  hop  ia  derived  alfeote  the  poirtrcf 


lead   acetate  to  predpitate  the  bitter  principlee  1      If  so,  where    ia  a  record    of  this 
"  well-knowo  "  experience  to  be  found  ? 

In  conclusion,  we  must  admit  that  the  problem  in  question  ia  undeniably  a  difficult 
one,  but  the  inherent  difficulties  are  enormously  increased  by  the  action  of  a  certain 
section.  Chemists  seem  to  be  divided  into  two  clofises ;  those  who  never  communicate 
any  of  the  knowledge  they  poaseaa,  and  are  never  to  bo  found  helping  their  brother 
chemists,  though  they  are  always  ready  to  throw  cold  water  on  their  efforts ;  and 
another  party  who  feel  it  their  duty  to  help  their  brother  chemists  by  laying  before 
them  such  information  as  they  have,  and  who,  perhaps,  sometimes  err,  as  I  myself 
have  done,  by  too  much  readiness  in  that  way.  In  my  opinion,  the  Society  are  very 
much  indebted  to  the  President  for  the  paper  he  communicated.  1  do  not  suggest  that 
we  are  in  a  position  to  rely  on  the  modified  method  proposed,  even  as  a  sorting  test,  with 
OQt  due  trial  of  it  ourselves  under  various  conditions.  It  is  our  duty  to  investigate  the 
bearings  of  every  process  submitted  to  us,  but  the  Society  are  indebted  to  any  member 
who  will  bring  before  them  his  experience  on  any  subject,  so  that  it  may  be  duly  tested 
and  verified  by  each  member  interested  in  the  kind  of  work  in  question.  But  if  we  ai*e 
to  wait  until  we  have  examined  samples  of  hops  from  every  county  in  England,  and  every 
country  in  the  world,  grown  on  every  kind  of  soil,  and  brewed  with  water  from  every 
geological  formation,  as  Mr.  SaUmon  suggests  ve  ought  to  do,  legislation  on  the 
question  must  be  deferred  till  the  Greek  Kalends. 

Mr.  Adams  says. — I  should  like  to  say  the  following  in  answer  to  some  of  Hfr. 
Salamon's  remarks  : — 

In  the  Urst  place,  my  evidence  before  the  Select  Committee  was  not  "  given  in  the 
name  of  tbe  Society,"  but  on  my  own  individual  responsibility,  and  I  had  no  alternative 
bat  to  take  the  very  first  opportunity  for  placing  my  views  before  the  Society,  because  I 
had  pledged  myself  to  do  so.  Moreover,  so  far  as  the  Select  Committee  is  concerned, 
tbe  inquiry  relating  to  the  science  of  the  subject  "  is  not  closed,"  but,  on  the  contrary, 
has  been  specially  kept  open  to  afford  an  opportunity  for  me  to  make  known  my  views 
in  detail,  eo  that  they  might  be  put  to  the  test.  As  for  misleading  the  Committee,  or 
reonting  my  opinions,  that  is  all  nonsense.  The  most  that  can  with  truth  he  paid  ia 
that  my  opinions  have  developed,  and  the  House  of  Commons'  Committee  well  know 
how  prompt  my  action  was  to  acquaint  tbem  with  the  discovery  which  I  made  and 
.was  the  tii'st  to  announce,  viz.,  that  there  is  a  difference  in  the  behaviour  between 
new  and  old  hops  under  chemical  treatment.  I  devised  a  method  (N^o.  1  Process)  suc- 
DBSsful  for  distinguishing  between  the  bitter  of  new  hops  and  the  bitter  of  quassia  and 
it*  allies.  Also  another  (No.  2  process),  equally  successful  for  the  same  purpose  in  the 
cmaa  of  old  hops.  If  I  had  not  taken  the  course  that  I  have  taken  as  regards  making 
known  these  things,  I  should  have  laid  myself  open  to  much  blame. 

Mr.  Salamon  says  I  have  sugijeeted  that  my  case  must  stand  or  fall  upon  the 
aatrtion  that  tbe  bitter  principle  of  the  hop  is  a  glucoaide.  Such  is  not  my  suggestion, 
and  1  have  assorted  nothing  of  the  kind.  The  suggestion  is  Mr.  Salamon's,  not  mine. 
Uy  assertion  is  that  the  facts  fit  in  very  well  with  the  suspicion  that  a  part,  or  the 
whole,  of  the  bitter  of  hop  is  of  the  nature  of  a  glucoside,  and  I  beg  to  refer  Mr. 
SalaiDOD  to  the  recent  researches  of  Greslioff  {AUge.  Braver  u  nojtfen  Zeit.).  which  have 
proved  my  suspicion  correct,  by  showing  that  a  portion  is  a  glucoside. 

Mr.  Salamon  has  confused  two  distinct  and  independent  things — the  facts  and  the 
explanation.  The  facts  are  facts  j  the  proposed  explanation  is  a  theory.  The  validity 
of  the  process  stands  ,by  the  facts ;  the  explanation  must  take  its  chance,  and  stand  or  fall 
with  the  theory.  As  respects  Mr.  Salamon's  contention  that  because  chamomile  would 
ttKape  detection  by  this  process  therefore  the  process  must  be  abandoned,  was  there  ever 
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KD  ailment  more  ridiculous!  It  is  quite  unreasooable  to  expect  any  one  single  teettoshut 
out  every  possible  resource  for  adulteration.  Experience  of  the  working  of  the  Food  atui 
Drugs  Act  is  all  against  such  an  absurd  contention.  Objection  might  juHt  aa  well  be  rasdo 
to  a  procesB  for  detecting  cotton-^eed  oil  in  butter  becauiw  it  was  not  fitted  for  the  ietM 
tion  of  beef  stearin.  For  all  practical  purposee  quassia  is  the  thing  that  is  uaad  aaihof 
substitute.  Chamomile  was  tried  in  1882,  but  found  quite  unsuitable  becaaMoftlu 
large  amount  of  volatile  oil  it  contains. 

Hegarding  the  complaints  of  l^r.  Salamon,  and  also  Mr.  Heron,  that  I  had  odf 
quoted  from  the  older  school  of  viateria  medica  men,  thereby  implying  that  I  had  not 
referred  to  any  modern  authorities,  that  is  not  true.  Quotations  were  given  from  four 
sources,  two  of  which,  Peroira  and  Neligan,  were  among  the  greatest  authorities  of  the 
past  generation,  and  Garrod  and  Kinger  are  living  authorities  of  the  highest  rank  la 
the  present  generation, 

Mr.  Salamon  bad  been  pleased  to  designate  Lauder  Brunton  as  the  greatest  livtitj^ 
authority.  I  will  not  stop  to  question  bia  right  of  doing  so  ;  but  I  will  only  say  that  if 
such  be  really  the  ca.se,  more  is  the  pity  that  Mr.  Salamon  should  have  given  ii 
plete  and  therefore  incorrect  and  misleading  quotations  from  Brunton'e  writings, 
reference  to  his  well-known  book,"  Mr.  Salamon  must  have  observed  when  speaking  of 
quassia  he  says,  "  lu  small  doses  it  increases  the  appetite;  in  large  dosai  it  actsi 
irritant,  and  causes  vomiting."  Again,  to  understand  properly  the  passage  relating  to 
the  supper  of  hops  and  lettuce,  the  context  must  be  read,  which  runs  as  follows 
"  Lettuce  certainly  seems  to  have  a  hypnotic  action,  but  liow  much  it  depends  npoD  tlw 
juice  and  how  much  upon  the  mechanical  effect  of  the  indigestible  Gbre  of  the  lettuot 
upon  the  stomach  in  drawing  blood  U>  it,  i  would  be  hard  to  say.  Hops  are  said 
hypnotic  in  tkeir  combination  with  Uttuoe.  In  the  form  of  a  supper,  consisting  chiefly  of 
beer  and  salad,  it  has  sometimes  a  very  marked  soporific  action."  So  that,  to  prodtiH 
the  soporific  effect,  besides  the  hop  this  famous  supper  requires  the  alcoliol  of  the  baw, 
the  juice  and  alto  tlie  indige»libh fibres  of  Ike  lettuce. 

And  to  show  how  utterly  sceptical  Dr.  Lauder  Brunton  is  of  the  NopoMfe 
properties  of  the  hop,  see  what  be  says  in  the  very  next  follomng  paragraph : — "  A 
hop  pillow  is  sometimes  used  in  sleeplessness  of  fever,  but  its  use  is  probably  due  noi  t« 
the  action  of  the  volatile  principles  of  the  hop  "  (the  only  part  to  which  soporific  pifr 
pertiea  are  usually  attributed),  "  but  to  the  mechanical  elasticity  and  softaesB  of  llit 
pillow." 

Surely  Mr,  Salamon  is  to  blame  for  want  of  candour  giving  us  these  quotations  b 
full,  seeing  that  they  are  necessary  for  the  object  he  expresses  himself  so  anxiouSi  tIl, 
that  there  shall  be  "  iw  unintnntimial  mislivding." 
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►KOCEEDINGS  OF  THE  aoCIETY  OF  PUBLIC  ANALYSTS. 
ON    DYED    8UGAK. 
Br  CsABLES  E.  Cassal. 
{Head  at  MeUing,  July,    1890.) 
n  lias  recently  been  directed  to  dyad  sugar  in  consequence  of  a  number  of 
t  moist  sugar  purchased  in  the  ordinary  way  by  the  inspectorB  of  one  of  the 
or  which  I  am  public  analyst  having  heen  submitted  to  me.     I  am  de^rous  of 
)  matter  before  the  Society  in   its  relation   to  the  official  work  of  public 
Xid  of  calling  special  attention  to  it  as  being  one  which  appears  to  me  to  be  of 
)  importance,  alFeeting  general   public  interests  as  well  as  those  of  a  large 
ne  two  or  three  years  ago  it  became  known  to  many  of  ua,  and  to  persona  in 
I  that  certain  firms  had  introduced  sugar-cryatnls  whiuh  had  been  artiiicially 
If  I  am  correctly  informed,  it  was  not  at  first  known  in  the  trade  that  most, 
tbo  sugar  that  was  so  introduced  was  beet  sugar  and  not  cane  sugar ;  and  I 
a  right  in  stating  that  the  original  name  given  to  these  products  was  that  of 
e  cryiUUs.     The  present  recognised  trade  name  is  "yellow  crystals,"  and  I  do 
e  it  will  be  denied,  that  the  greater  portion  of  the  yellow  crystals  of  commerce 
■rtifidally -coloured  beet  sugar. 

rent  samples  submitted  to  me  officially  were  plainly  not  the  products  of 

89  of  treatment,  and  therefore  protubly  not  of  the  same  firm.     They  con- 

Hgu-  crystals  possessed  of   various  shades  of  golden -yellow,  approximating  in 

itooruige.    Since  examining  these  sampleii  I  hare  obtained  authentic  specimen.^ 
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of  the  dyed  sugars  of  difiTerent  firms,  and  have  been  engaged  for  some  dme  is  ezptri- 
mentisg  upon  them.  Somewliat  varying  degrees  of  skill  would  seem  to  be  employed  b 
the  prepai'ation  of  the  sugars.  Some  samples  have  been  Viry  skilfully  coloured,  while 
with  others  the  work  has  been  coarsely  and  roughly  done.  It  will  be  found  by  extoU' 
nation  with  a  tens  that  in  the  products  of  certain  firms  a  number  of  crystals  are  entiielj 
colourless  and  can  easily  be  picked  out,  while  with  othei-s  the  uniformity  of  oolouriog  a 
far  more  perfect.  In  addition,  large  nodules  of  a  bright  orange  colour  are  frequently  to 
be  found  in  what,  I  presume,  may  be  called  the  more  inferior  products. 

The  particular  sugar  to  which  my  attention  wa.s  first  directed  was  one  the  dya  on 
which  can  be  detected  with  the  greate!>t  ease.  The  sugar  itself,  or  a  solution  in  water, 
strikes  a  peculiar  purple-pink  colour  on  the  addition  of  a  few  drops  of  concentrated 
hydrochloric  acid.  The  colour  is  characteristic,  and,  if  the  dye  is  present  in  unusoallf 
small  amount,  is  best  seen  when  about  25  to  30  grammes  of  the  sugar  are  just  moistened 
with  hydrochloric  acid  in  a  deep  conical  porcelain  dish.  On  standing,  the  mixture 
becomes  of  a  dark,  reddish-brown  colour.  Acetic  acid  has  a  hardly-perceptible  eSMt, 
but  appears  to  slightly  intensify  the  orange  colour  of  the  crystals.  Sulphuric  add 
produces  the  same  effect  as  hydrochloric  acid,  but  the  subsequent  changes  of  oolont 
are  not  properly  perceptible  owing  to  the  charring  that  takes  place.  Allhongh  from 
the  point  of  view  of  tbe  public  analyst  it  is  a  matter  of  little  or  no  immediat«  import- 
ance to  be  able  to  detect  the  particular  dye-stuff  or  dye-stufFs  which  have  been  n»eJ, 
BO  long  as  an  artificial  dye  can  be  certified  to  be  present,  I  may  dii-eot  your  attention 
to  the  fact  that  these  reactions  are  very  similar  to  those  obtained  with  certain  of  tht 
so-called  Tropicolins,  especially  in  some  respects  with  those  which  seem  to  be  knowo  in 
commerce  as  " TroiJt;olin  OOO  "  or  "  Orange  T.,"  and  " Tixipieolin  00 "  or  "  Orange  IV." 
Tropmolin  000  is  the  only  one  which  I  have  examined  which  gives  the  i^pid  change  ol 
colour  from  purple-pink  to  dark-reddish  brown  when  treated  with  hydrochloric  add; 
which  change,  as  previously  stated,  was  obtained  with  the  samples  of  sugar  now  referred 
to.  I  have  not,  however,  succeeded  in  satisfactorily  dyeing  colourless  sug^r-crystala  iritti 
this  substance  by  itself,  the  colour  obtained  being  dissimilar  from  that  upon  the  com- 
mercial sugar.  Further,  acetic  acid,  when  added  to  solutions  of  Orange  I.  and  Oruige 
IV.,  does  not  produce  any  red  or  pink  colour,  but  merely  what  appears  to  be  an  intensi- 
fication of  the  orange  colour.  For  these  and  other  reasons,  which  I  propoie  to  com' 
municate  later,  I  considered  that  while  the  particular  sugars  referred  to  had  probably  been 
dyed  with  Tropu^oUna,  it  was  likely  that  a  mixture  of  these  bodies  had  been  used.  I  have 
now  reason  to  believe,  from  information  which  has  l)een  afforded  me,  that  this  is  what 
in  reality  had  been  done.  It  must  be  remembered  that  great  confusion  exists  with 
respect  to  the  application  of  these  commercial  names.  My  remarks  here  apply  to  roly 
stances  which  have  been  purchased  in  the  ordinary  way  under  these  names. 

Other  dye-stuHs  are,  however,  used  for  the  purpose  of  colouring  sugar-crystal^ 
which  do  not  give  the  reactions  with  hydrochloric  acid,  and  it  has  therefore  been  neces- 
sary to  devise  means  for  showing  their  presence  with  sufiicient  reliability  to  admit  of  their 
being  certified  to.  By  applying  the  following  simple  process,  I  believe  that  any  of  the  dyad 
sugars  at  pre^nt  on  the  market  can  be  sharply  distinguished  from  those  sugara  whidl 
contaiq  no  colouring-matter  foreign  to  sugar.    About  1 00  grammes  in  most  caaw  (lesi  MH 


I  if  absolutely  necesaai-y),  of  the  sample  is  wnahed  in  &  Hnsk  with  alcohol  of  00" 
per  cent..  This  removes  the  dye  in  the  majority  of  the  casea  which  have  come  under  my 
[iheervation.  In  some  cases  several  wnshiDgs  are  necessary,  in  others  one  only.  Treatment 
nth  alcohol  of  this  strength  removes  the  whole  of  the  dye,  leaving  perfectly  colourlesfi 
TystaJs.  I  have  found  that  it  ia  advisable  to  use  weaker  alcohol  with  some  dyed  sugars, 
ns.,  from  75  per  cent,  to  SU  per  cent.  The  solution  ia  filtered  from  the  augarr, 
mporat«d  to  dryness,  again  taken  up  with  alcohol,  and  a  skein  of  silk  oi-  wool  (prefut' 
tbly  slightly  mordanted  with  aluminium  acetate)  treated  with  the  solution,  warmed  for 
lome  time  in  the  water  bath,  and  ttub^equently  well  washed  with  water.  The  skeins  are 
permanently  dyed  of  a  more  or  less  marked  yellow  colour  if  a  dye  has  been  extraoted 
by  the  alcohol  from  the  sugar. 

A  sample  containing  only  such  colouring-mfttter  as  is  natural  to  sugar,  even 
repeated  waahings   with  alcohol   of  90  per  cent.,  does  not   leave  absolutely  colourless 
ETjetals,  aod  does  not  give  a  solution  capable  of  permanently  dyeing  silk  or  wool. 

One  of  the  eubstauces  which  has  evidently  been  very  largely  used  for  the  dj 
sug&r  ia  the  so-called  phuspbine  or  chrysanlliue.  Sugar  dyed  with  pbosphine  can  at  onoe 
be  detected  by  the  foregoing  process.  As  commercial  phosphine  is  usually  the  nitrate  <9.' 
the  hydrochloride  of  chrysaniline,  no  doubt  it  is  one  of  these  bodies  that  is  used.  Pibreil 
(lyttd  with  phosphine  are  turned  to  a  very  characteristic  pale  greenish  yellow  by  alkaUes 
which  is  more  intense  than  the  colour  on  the  fibres  when  the  latter  is  slight,  and  acida 
■lightly  redden  them.  When  the  amount  of  the  dye  upon  the  fibres  is  slight,  the 
application  of  alkali  serves  to  "  bring  out  "  the  colour.  I  have  obtained  these  reactiona 
iu  erery  cnse  upon  fibres  dyed  with  solutiuus  obtained  from  sugar  su.spected 
dyed  with  phosphine.  Fibres  dyed  with  extracts  containing  the  colouring-matter  which,Hl 
fur  the  {sake  of  convenience,  £  will  call  the  "  TropEeolin  dye,"  are  reddened  by  mineral 

It  is  evident  that  great  quantities  of  dyed  sugar  are  sold  in  London  and  elsewhere. 
It  is  very  generally  sold  aa  Demerara  sugar,  and  not  as  "  yellow  crystals."  Out  ot 
fifteen  samples  ot  sugar  purchased  recently  in  one  of  my  districts  as  "  Demerara," 
eleven  were  unquestionably  dyed,  and  the  adulteration  was  detected  easily  in  each 
"-e  by  the  processes  previously  desciilied. 

I  may  he  allowed  to  quote  hero  an  extract  from  a  report  whtcb   I  made  u] 

subject  a  short  time  back.  "  Purchasers  are  under  the  imprpsaion  thtt  they 
(wicg  Hupplied  with  genuine  cane  sugar  (such  as  "Demerara"),  whereas  they  an 
roUity  getting  sugar  (crystals  which  have  been  artificially  dyed.  In  thij  way  beet-root 
uigar  cau  be  coloured  and  sold  as  "  Demerara/'anditisgenerally  admitted  that  weight  for 
weight,  under  ordinary  conditions  of  use,  beet-root  augar  does  not  give  the  same  "  s  'eeten- 
Ing  "  aa  cane  sugar.  A  natural  product  having  been  tampered  with  by  admi.\ture  with 
aa  artifical  dye,  whatever  the  real  object  may  have  been  in  the  preparation  of  these 
eugan,  it  is  obvious  that  tho  proceeding  enables  one  article  to  lie  substituted  for  another," 
I  uii  reliably  informed  th.il,  when  "  Demerara  "  is  asked  for  on  the  market,  caite  sugar 
bom  l>emra«ra  ia  expected.  The  market  pries  further,  ia  stated  to  be  from  17s.  to  ISe. 
'i.  for  Demerara,  and  for  "  yellow  crystals  "  from  128.  to  13e.  per  cwt.  A  some- 
markable  statement  has  been  made  with  reference  tu  my  intention  of  certifying 
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artificially  dyed  sugar  sold  as  Demerara  as  adulterated ;  namely,  that  cane  sugar  produced 
in  the  West  Indies  is  dyed  there  with  the  same  substances  as  those  previously  alladed 
to.  This  is  merely  an  attempt  to  create  a  new  definition  for  Demerara  sugar.  It  might 
almost  as  logically  be  urged  that  if  growers  of  coffee  were  to  take  to  mixing  chicory  with 
their  product  before  exportation,  we  should  no  longer  be  able  to  regard  chicory  in  coffee  as 
an  adulterant.  If  the  case  is  not  strictly  parallel  the  device  is  the  same.  It  may,  on 
the  other  hand,  justifiably  be  contended  that  the  sugars  dyed  as  I  have  described  are 
adulterated,  for  they  can  be  certified  to  have  been  produced  by  dyeing  colourless  sogar 
crystals  yellow,  with  an  artificial  organic  colouring  matter  not  natural  to  sugar. 

Another  aspect  of  the  subject  in  reference  to  which  I  may  again  quote  from  my 
report  is  this  :  **  Many  substances  used  as  dyes,  and  closely  related  to  the  classes  to  which 
those  found  belong,  are  known  to  be  of  a  poisonous  nature,  while  the  action  of  others, 
when  ingested,  is  unknown,  while  others  again  are  asserted  upon  very  inimfiicient  and  un- 
satisfactory evidence  to  be  non-poisonous.  Apart,  therefore,  from  other  considerations, 
these  cases  afford  an  illustration  of  the  impropriety  of  tampering  in  such  a  way  with  articles 
of  food  without,  at  least,  an  open  statement  of  what  has  been  done.  Although  in  dyeing  an 
article  of  food  the  weight  of  the  dye-stuff  used  must  be  exceedingly  small  as  compared 
with  the  weight  of  the  substance  dyed,  it  must  be  admitted  that  the  proper  course  of 
action  in  the  present  state  of  knowledge  on  the  subject,  is,  as  far  as  possible,  to  prevent 
the  use  of  dye-stufi&  of  the  general  character  indicated  for  colouring  articles  of  food,  if 
for  no  other  reason,  in  view  of  probable  and  perhaps  dangerous  abuse." 

In  giving  official  certificates  in  these  cases  it  will  be  tolerably  obvious  that  it  is 
undesirable,  as  well  as  unnecessary,  to  make  too  specific  statements  as  to  the  precise 
nature  of  the  dye  or  dyes  that  may  have  been  used.  The  statements  that  may  be  made 
by  experts  in  giving  evidence  in  matters  of  this  kind  very  largely  depend  upon  the  stand- 
point from  which  they  are  viewed.  If,  for  instance,  a  definite  statement  were  made  as 
to  the  precise  character  of  a  complicated  dy^-stuff  present  in  very  small  quantity  in 
sugar,  or  anything  else,  it  would  no  doubt  be  perfectly  easy  and  conscientiously  justifiable 
for  the  gentleman  who  had  prepared  the  mixture  to  swear  in  the  witness-box  that  the  com- 
pound certified  was  not  present  at  all,  if  the  compounds  were  not  in  every  respect,  physical 
as  well  as  chemical,  in  composition,  as  well  as  in  constitution,  identically  the  same  in  the 
opinion  of  every  chemist  of  repute,  or  even  of  non-repute.  Whatever  the  stand- 
point of  the  chemist  consulted  by  the  manufacturer  may  be,  and  I  fully  admit  the 
propriety  and  value  of  such  consultation,  when  professionally  legitimate  and  publicly 
useful,  the  position  of  the  public  analyst  is  clearly  defined.  It  is  his  duty  to 
the  community  which  he  is  appointed  to  serve  to  advise  them  of  the  existence  of 
adulteration  when  it  comes  before  him,  and  to  do  so  without  fear  and  without  favour. 
That  the  dyeing  of  sugar  in  the  manner  indicated,  and  its  sale  as  genuine  natural 
sugar,  and  the  application  of  the  process  for  the  purpose  of  enabling  one  thing  to  be 
palmed  off  for  another,  are  adulterations,  and,  therefore,  offences  against  the  law,  I,  for 
one,  have  not  the  faintest  doubt.  The  public  have  every  right  to  expect  that  natural 
food  products  shall  not  be  coloured  with  artificial  dyes  without  an  open  statement  of  the 
fact.  I  desire  to  express  my  thanks  to  my  assistant,  Mr.  G^rrans,  A.I.C.,  for  the  help 
which  he  has  afforded  me  in  carrying  out  the  necessary  experiments. 
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Du.  Dui'RB  said  he  had  repeatedly  had  sugars  submitted  to  him  ai-tiliciaUy  colouj 
but  never  as  public  anFilyst,  and  he  should  feel  doubtful  himself  as  to  cortifyiug 
is  adulterated,  simply  because  it  watt  artificially  coloured,  unless  it  was  proved  that  the 
»)ouration  was  for  the  purpose  of  deceiving  and  enabling  it  to  be  sold  as  Demerara 
lugBLT.  He  would  like  to  hear  the  opinions  of  other  analysta  as  to  whether  the  mere 
ioct  of  sugar  being  coloured  was  to  be  tflken  as  an  adulteration.  Butter  was  often 
soloared,  so  was  milk,  but  many  analysts  do  not  consider  the  colouration  of  butter  to 
M  an  adulteration.  It  had  been  a  long- continued  custom,  and  the  public  liked  to  see 
^eir  batter  yellow.  If  an  ai'tilicial  butter  was  coloured  with  a  view  to  it^  being  pa.H!>ed 
ifTaii  a  genuine  butter  that  was  a  different  matter,  but  the  mere  fa.ct  of  its  being  coloured 
was  not  an  adulteration. 

lie  (|uite  agreed  with  Mr.  Cassal  that  a  public  analyst  was  not  bound  to  state  the 
3X11x1  composition  and  character  of  what  he  suppceed  to  be  the  adulterant,  for  if  it  came 
M  that,  and  they  should  have  to  put  the  exact  composition  of  such  and  such  a  substance, 
md  if  they  linked  together  wrongly  the  oxygen  and  hydrogen,  and  were  then  liable 
.o  have  their  certificated  set  ai'ide,  the  sooner  they  gave  up  the  better.  All  that  the 
public  analyst  could  be  expected  to  do  was  to  say  that  tliiu  particular  sample,  say  of 
lUgKT,  is  artifitially  coloured.  If  he  can  go  a  st«p  farther  and  eay  that  the  colouring 
[iuttt«r  is  so  and  so,  that  would  be  an  advantage,  but  otherwise  it  would  be  a  most 
iaitgerous  thing  for  the  public  analyst  to  bind  himself  down  to  a  paiticular  composition. 
He  did  not  think  that  the  Act  at  all  required  the  public  analyst  to  do  that. 

He  would  like  to  ask  whether  Mr.  Cassal  had  submitted  these  colouring  matters 
U>  spectroicopic  examination,  because  flo  many  of  tliem  ciiuld  be  identified  with  a  toler- 
lible  degree  of  certainty  by  means  of  the  spectroscope. 

He  had  also  found  tbat  artificial  colouring   matter  added  to  sugar  waa  almost 
Huily  diatioguished  by  the  action  of  water,  natural  sugars  colouring  water  very  sligbtli 
anly,  whereas  artificially -coloured  sugars  imparted  a  marked  colour,  like  chicory  com] 
parad  to  codee. 

The  colouring  matter  added  might  be  the  same  kind  as  that  of  the  natural  sugar,  bul 
^re  was  this  striking  did'erenee — when  water  was  added  to  the  sugar  the  artificial' 
flouring  matter  was  dissolved  od'  readily  and  left  colourless  crystals,  the  natural  sugar 
remuned  the  pame  colour. 

Mb.  a.  W.  Stokes  said  that  the  public  analysts  were  on  the  horns  of  a  dilemma. 
[t  tfi  well-known  that  almost  all  Demerara  Hugani  contain  about  one-third  of  a  grain  of 
shloride  of  tin  per  lb.,  while  most  other  sugars  were  artificially  coloured  with  aniline 
colours  in  minute  quantities.  So  that,  from  Mr.  Oaa-^nl's  view  of  the  subject,  few  moiat 
lugars  would  paes  as  unadulterated. 

Mr.  Stokes  gave  the  opinion  of  Mr,  F.  J.  Scard,  the  analyst  at  Demerara  of  the 
[Colonial  Company,  who  contends  that  Ihe  sale  of  fictitious  "  Demerai-a  sugar  "  should  be 
■topped  under  the  Merchandise  Marks  Act.  Mr.  Scard  holds  that  Demerara  sugur  keeps 
tl  the  head  of  the  market  because  of  its  retaining  the  natural  aroma,  tint,  and  flavour 
A  tiie  augai>cane.  Over-refining  gets  rid  of  these,  and  produces  a  less  palatable  article. 
He  contends  that  chloride  of  tin  is  used  merely  as  a  mordant  to  fix  theeo  natural  quali- 
^68 ;  its  use  could  be  dispensed  with,  though  not  at  present  conveniently. 

Mti.  Am.en  said  be  thought  they  ought  to  dLstingiiish  between  their  present  pomtion 
utd  the  pusition  tliey  might  be  in  in  the  future.  Dr.  Dupr^  had  raised  the  queetioD 
liow  far  they  could  obtain  convictions  under  the  Sale  of  Food  and  Drugs  Acts  in_ 
aeea  of  mere  colouiing,  provided  that  the  colouring  matter  was  harmless;  but  Mv. 
OunaJ  and  the  speaker  had  in  recent  papers  foreehadowed  the  time  when  the  preaei 
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law  might  be  amended ;  and  the  more  in&tancea  they  could  bring  before  the 
of  the  authorities,  and  the  more  facta  they  had  to  go  on,  the  atronger  would  1« 
their  position  whenever  the  time  came  for  fresh  legiKlatJon.  It  was,  of  course,  very 
desirable  where  possible  to  positively  identify  the  nature  of  the  colouring  nutter 
used,  but  that  was  by  no  means  a  necessity,  any  more  than  it  was  neceeaary  for 
them  to  specify  the  exnct  nature  of  the  fatty  matters  added  to  butter,  or  than  it  woald 
be  to  specify  the  exact  nature  of  hop  substitutes  supposing  that  any  legislation  were 
to  be  founded  on  the  investigation  of  the  recent  committee,  Mr.  Allen  said  he  certainly 
objected  to  have  anything  put  into  sugar  for  the  Kak©  of  colouring  it  and  making  it  puss 
as  Demerara  sugar.  It  was  possible  that  such  an  addition  might  be  dealt  with  luder 
the  Trades'  Marks  Act,  but  it  appeared  to  him  that  tlie  two  facts  taken  together,  namelj, 
that  it  was  not  Demerara  sugar,  and  that  the  colouring  was  put  in  for  the  purpooa  of 
deceiving,  would  make  a  good  case  to  go  before  a  magistrate. 

Ma.  B.  E.  H.  Newl-^ds  siiid  it  would  be  a  very  extraordinary  thing  to  find* 
sample  of  sugar  that  was  not  coloured.  All  sugars,  such  as  loaf,  granulated,  crystala, 
and  yellow  crystals  were  coloured  by  artificial  means,  either  with  a  blue  or  yellow  colour- 
ing agent,  and  if  the  vendors  of  one  kind  of  sugar  were  to  be  punished  for  introducing 
A  harmless  colouring  matter,  then  those  of  all  other  kinds  of  sugar  would  be  equally 
liable  to  prosecution. 

In  the  West  Indies  yellow  crystalfi  were  produced  by  the  action  of  sulphuric  acid 
or  of  stannous  chloride,  or,  as  at  home,  by  the  addition  of  a  colouring  matter.  In  the 
former  cases,  two  or  three  gallons  of  the  agent  were  added  to  a  panful  of  sugar,  and 
what  Mr.  Cassal  would  call  a  natural  colour  was  produced.  A  good  deal  had  been  said 
as  to  palming  off  refined  yellow  crystals  as  Demerara,  but  if  they  referred  to  toslny's 
papers,  they  would  find  that,  in  many  cases,  the  price  of  Demerai'a  was  lower  than  that  of 
yellow  crystals,  the  former  selling  at  from  15s.  to  ICs.  and  the  latter  from  ItJa.  3d.  Ut 
1 7s,  3d.  per  cwt.  It  is,  therefoi-e,  evident  that  the  latter  realise  a  higher  price  than  tbe 
sugars  they  are  supposed  to  imitate. 

In  Mauritius,  Demerara,  and  the  West  Indian  Islands,  sugar,  in  addition  to  being 
coloured  by  sulphuric  add  or  stannous  chloride,  was  coloured  in  exactly  the  same  way  w 
by  refiners  in  this  country,  and  therefore  it  would  be  imposeiblo  by  any  prooeat  of 
analysis  to  decide  as  to  its  place  of  origin. 

What  useful  object  could  be  attained  by  prosecuting  grocers  for  selling  yellow  sugar, 
beyond  providing  work  for  the  analyst  J  They  might  as  well  proEecute  people  for  sellb^ 
floloui'ed  sugar  candy  or  Chelsea  buns,  or  anything  else  coloured  by  artificial  djree.  Dr. 
Dupr^  had  suggested  that  the  presence  of  artificial  colouring  matter  tu  a  sample  cf 
nugar  might  be  ascertained  by  washing  it  with  water.  It  was,  however,  extremely  diffi- 
cult to  find  a  sample  of  sugar  from  which  the  colour  could  not  be  removed  by  water :  hi 
had  been  promised  such  a  sample  as  a  curiosity,  hut  it  had  not  yet  arrived. 

In  turning  out  a  standard  article,  such  as  yellow  crystals,  it  was  necessary  to  fcwp 
the  colour  perfectly  uniform,  and  the  refiner,  therefore,  had  to  add  a  minute  amount  ol 
ooloui-ing  matter,  not  exceeding  one  part  in  fifty  thousand,  for  this  purpose. 

Manufacturers  of  eugar  in  the  West  Indies  had  often  occasion  to  colour  Hail 
products  in  the  same  way,  and  the  sample  of  so-called  "  genuine  Demerara  sugar  "hudto 
round  by  Mr.  Cassal,  was  thus  artificially  coloured.  Whilist  defending  the  sale  of  yeUl)* 
n-ystals,  he  of  course  agreed  that  it  was  highly  improper  to  describe  them  ad  "  ~ 
unless  they  were  actually  produced  in  that  colony. 

Mu.  H&UNER   said,  that   inasmuch  as  several  aniline  colours  were  of  k 
poisonous  obture,  it  could   not  be  denied  that  the  public  analyst  had  the  right  utd  U> 
datj"  to  concern  himself  with  the  question  of  dyed  sugar,  and  that  he  should  know  Ui 
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exact  Datura  of  the  colouring  matters  employed.  He  had  no  grounds  for  believiog  that 
injurious  colours  were  tised  in  this  particular  case,  but  jtint  as  a,  public  analyst  might  not 
to  know  all  details  of  technical  and  manufactory  processes,  so  manufiicturing  chemists  might 
possibly  he  i^orant  of  the  physiological  action  of  the  colours  which  they  added  to  food 
mftteriala.  As  instances,  Mr.  Hehner  mentioned  Dinitro  cresol  (aluo  known  au  Victoria 
yellow  and  under  other  names)  and  Dinitronaphthol  {Martins  yellow)  which  were  both 
eminently  poiaonoua. 

Mb.  HenoN  said  he  might  say  at  once  with  regard  to  what  Mr.  Hehner  said,  that  no 
colouring  matters  were  u^ed  for  calouriog  sugars  which  were  of  a  poisonous  nature  ; 
ccQcemtng  the  point  brought  forward  by  Mr.  Stokes  as  to  the  use  of  chloride  of  tin  in 
the  West  Indian  plantations,  such  was  not  the  case.  Aa  a  matter  of  fact  the  chloride 
of  tin  waa  used  there  for  the  purpose  of  destroying  the  dark  colouring  matter  present 
in  the  crudely  prepared  raw  sugar  and  imparting  to  it  a  bright  golden  yellow  colour  so 
cbaracteriatic  of  Demerara  sugar,  and  thereby  making  an  inferior  class  of  sugar  appear 
cf  a  better  quality  than  it  really  was,  and,  as  proof  of  bis  statement,  he  would  aak  any 
gentleman  present,  who  nas  at  all  interested  in  this  matter,  to  make  a  complete  aoalyeia 
of  any  West  Indian  sugai'  and  compare  it  with  an  analysis  of  a  home-i'elined  sugar  sold 
on  the  market  as  yellow  crystal,  and  it  would  readily  be  seen  that  the  latter  was  the 
purer  of  the  two.  He  maintained  that  the  colouring  matter  referred  to  by  Mr.  Cassal 
was  not  added  to  the  sugar  by  refiners  to  give  it  a  fictitious  value,  but  merely  to  meet 
the  public  taste,  which  at  present  seemed  to  run  in  that  direction,  that  this  colouring 
matter  was  perfectly  harmless  to  human  beings  and  animals,  and  that  the  sugar  sold  as 
yellow  crystal  was  in  his  opinion  much  purer  and  better  in  every  way  than  any  foreign 
sugar  of  a  similar  character  at  present  on  the  market. 

Db.  DirPBE  said  that  they  as  a  scientific  body  should  not  accept  the  assertion  of  any- 
one, whoever  he  might  be — let  sugar  manufacturers  assert  ever  so  much  that  the 
colouring  matter  they  added  was  innocent— he  should  not  pay  the  slightest  regard  to  it 
unless  they  were  prepared  to  state  the  nature  of  the  colouring  matter  added,  and  then 
let  him  judge  whether  or  not  it  was  injurious  to  health.  Did  Mr.  Newlands  really  mean 
to  assert  that  all  their  sugar  was  artificially  coloured  !  He  was  under  the  impression 
that  some  years  ago  the — what  they  call  natural  -colouring  matter  of  sugar  waa  a  kind  of 
caramel,  and  he  should  be  exceeding  aatooished  if  Sir.  Newlands  told  them  that  our 
old-fashioned  sugar-candy  was  coloured  with  chloride  of  tin  or  sulphuric  acid. 

That  colouring  waa  what  he  called  natural  which  i-emained  ia  the  sugar  when  treated 
with   water,     Mr.  Newlands  said  there  was  no  sugar  now  in  the  market  the  colour  of 
lich  could  not  be  wa''hed  out  by  water ;  that  was  to  say  that  no  sugar  manufacturers 
lly  gave  them  unadulterated  sugar. 

&Ir.  B.  Newlands  said  that  the  lower  (juatities  of  sugar-candy  did  contain  the 
natural  colouring  matters  of  sugar,  viz.,  caramel  and  dirt.  The  better  qualities  were 
produced  from  raw  sugar  which  had  been  coloured  by  the  agency  of  sulpburio  acid, 
stannous  chloride,  etc. 

Mk.  Hehner  said  he  would  deeire  to  protest  against  the  often  exploded  doctrine 
that  we  should  in  any  way  be  guided  by  the  popular  wish  in  food  matters.  The  popular 
wi>h  had  been  used  by  sophisticators  for  many  years  past  as  an  excuse  for  every  abomin* 
ahon  perpetrated  upon  an  ignorant  public ;  no  kind  of  adulteration  waa  ever  carried  out 
without  its  being  alleged  to  be  in  obedience  ta  the  popular  wi.sh.  Years  ago  pioklee  and 
preserved  peas  were  sold  as  green  as  the  leaves  on  the  tree,  coloured  with  copper,  and 
Umter-paete  made  red  with  brick  dust ;  nowadays  mustard  and  cocoa  was  mixed  wttJi 
^b*  uid  Btarch— all  mixed  by  the  obeying  manufacturer  to  meet  the  popular  wish. 
^Bpo  ftBAlyst,  however,  had  to    disregard   the  popular  wish  and  raise  the  staudai 
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punty  of  food,  if  necessary, 
water  because  tlie  people  desired  to  have  milk  cheaper  than  it  ooiild  possibly  be  produced 
by  legitimate  means  f  He  hoped  that  public  analyaCa  would  not  allow  themselves  to  b« 
tarried  away  by  sui'h  phrases  aa  "  the  popular  wish." 

Mr.  Casual,  in  reply,  said  he  was  very  strongly  of  apinion  that  a  public  aoitlytt 
was  not  bound  to  state  the  exact  nnture  of  an  adulterant.  He  would  go  further,  aod 
Bay  that  it  was  always  undesirable  to  enter  into  technical  details  of  any  kind  before 
magistrates  and  others,  who  were  utterly  iunocent  of  any  scientific  training,  and  (here- 
fure  quite  incapable  of  judging  of  the  merits  of  the  most  elementary  scientitic  questjont. 

Replying  to  Dr.  Dupr^,  he  stated  that  he  had  not  as  yet  applied  the  spectriwcoiMi 
to  attempt  to  identify  the  colouring  matteia,  but  that  he  proposed  to  do  so.  He  de- 
sired to  express  his  thanks  aa  a  public  analyst  to  Mr,  Newlands  and  to  Mr.  Heron  for 
the  opinions  they  had  expressed  and  the  admissions  they  had  made.  He  was  sure  that 
the  members  of  the  Society  generally  would  join  with  him  in  doing  this,  more  especially 
those  who  occupied  official  positions  as  public  analysts.  At  the  same  time  he  could  not 
congratulate  them  upon  the  defence  which  they  had  endeavoured  to  make  of  the 
practice  of  culouriug  sugar  with  artidcial  dyes.  He  noted,  with  much  satisfaction,  that 
they  did  not  agree  with  each  other  a^  fully  a')  might  have  bean  expected,  and  that 
certain  of  the  remarks  which  they  had  made  were  surprisingly  contradictory.  With 
reference  to  chloride  of  tin,  for  instance,  the  Society  had  been  informed  that  it  was  ni6A 
as  a  "moi-dant"  to  "fix"  the  "  natur.il  aro mi,  tint,  and  liavowr  of  the  sugaT'Cane," 
then  that  it  was  applied  for  the  purpose  of  producing  colour  in  colourless  crysbaln  ;  and, 
finally,  "as  a  matter  of  fact,"  that  it  was  used  for  destroying  the  dark  colouring- 
matter  of  raw  sugar.  These  statements  appeared  to  require  somo  reviirion  by  those  who 
ware  interested  in  sugar  manufacture,  and  he  would  leave  the  matter  in  their  hands. 
It  led  him,  however,  to  point  out  the  necessity  of  distinguishing  between  sugars  arti- 
ficially coloured  by  produdog  a  "  Datura!"  colour  in  tiie  form  of  caramel,  with  such 
agents  as  chloride  of  tin  or  sulphuric  acid,  and  dyeing  with  aniline  dyes  for  a.  purpose 
which  in  all  probability  was  very  different.  Mr.  Newlands  had  told  them  that  ftll 
sugars  were  coloured,  and  had  referred  to  the  use  of  blue  for  loaf  sugar.  It  wts 
hardly  necessary  to  point  out  thiit  thid  was  an  altogether  difi'erent  thing — it  did  not 
serve  the  purposes  of  deception.  They  had  also  been  told  about  the  prices,  and  he  (Mr. 
Caflsal)  bad  been  duly  rated  for  meddling  with  a  question  which  ought  to  be  left  to 
the  superior  ability  of  the  "  sugar  expert,"  but  he  had  also  had  the  opportunity  of  oon- 
Bulting  authorities  even  aa  great,  perhap.-i,  as  those  present,  and  the  opinions  they  ex- 
preflsed  were  diilerent  upon  both  points. 

It  having  been  freely  admitted  that  the  dyed  crystals  were  beet-root  sugar,  and 
that  hardly  anything  elcte  could  be  obtained  on  the  market,  he  was  glad  to  find  Mr, 
Newlands  agreeing  with  him  that  to  sell  "  yellow  crystals  "  as  "  Demerara  "  (which 
word  implied  cane-sag*r)  was  highly  improper  unless  they  had  been  produced  in  that 
colony.  In  other  words,  beet-sugar  should  not  be  sold  aa  cane-sugar,  and  anything 
which  facilitated  such  a  sale  was  therefore  condemnable.  In  this  connection  he  would 
remind  members  that  of  fifteen  samples  of  sugar  recently  purt'liased  as  "  Uamurara  "  in 
Kensington,  eleven  consisted  of  dyed  crystals. 

What  was  the  object  of  dyeing  colourless  sugar-crystals  with  an  aniline  dye  or 
dyee  I  Mr.  Newlands  and  his  friends  would  not  go  so  far  as  to  deny  that  the  dyes  useii 
were  aniline  derivatives  of  some  kind.  It  was  said  that  it  was  for  the  purpose  of  main- 
taining continuity  of  trade  and  of  pleasing  the  public  taste. 

There  was  possibly  some  validity  about  the  trade  continuity  argument,  and  he 
should  be  happy  if  he  could  bring  himself  to  think  that  this  was  indeed  the  reason. 
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Butter  and  milk  had  been  mentiotied,  nnd  perhaps  the  continuitj  argument  might 
apply  in  a  limited  aenae  to  butter  ;  he  could  not  admit  it  for  milk,  and  in  reference  to 
all  fooii -products,  colcuring  practices  required  to  be  sharply  looked  after.  The  object  of 
moat  of  them,  if  not  all,  was  to  produce  a  falao  impression  on  the  mind  of  the  customer  ; 
and,  as  had  been  pointed  out,  they  were  fraught  with  danger.  The  only  satisfactory 
method  was  to  treat  the  matter  rigidly,  and  to  make  it  compulsory  upon  aU  vondoit*  of 
food  contaiiiing  extraneous  products  to  state  what  they  had  done.  The  "  public  taate  " 
excuse  for  adulteration  had  been  fully  dealt  with  by  Mr.  Hehner  ;  it  was  a  very  ancient 
excuse,  and  nothing  more  need  be  aaid  about  it. 

They  had  been  told  that  ail  the  colours  used,  or  likely  to  be  used,  were  absolutely 
harmleea  in  any  amount.  That  was  a  somewhat  bold  statement,  and  he  (Mr.  Caasal) 
fully  agreed  with  what  Dr.  Diiprc  had  said  about  it.  Something  more  was  w&uted  than 
the  mere  statement  of  a  particular  person  or  firm  that  what  they  in  their  wisdom  chose 
to  put  into  food  was  "  perfectly  harmleea "  on  the  strength  of  some  nebulous  esperi- 
menta  made  by  Bomebody — they  knew  not  whom — somewhere. 

The  samples  moistened  with  acid  which  he  had  passed  round  were  intended,  as  ha 
bid  Bsid,  to  show  the  ditToronco  between  a  sugar  which  would  give  the  peculiar  pink 
coloar  with  hydrocholoric  acid,  and  one  which  would  not.  Ho  thought  that  he  had 
mule  it  sulKciently  plain  in  his  paper  that  he  relied  upon  the  removal  of  the  dyes  by 
nutable  eolrentfs  and  their  purification  if  necessary ;  and  not  simply  upon  the  incident 
that  some  of  these  dyea  could  be  detected  at  once  by  the  addition  of  a  mineral  acid. 

The  attempt  alluded  to  in  the  paper  to  prevent  the  maintenance  of  the  definition 
irhich  could  at  present  be  given  to  Demerara  sugar  by  stating  that  cane-sugar  produced 
in  Demerara  was  there  coloured  with  aniline  dyes  and  then  exported  was  certainly 
ingeoious,  and  reflected  great  credit  upon  whoever  had  evolved  the  idea ;  but  it  was 
einguUr  that  those  who  believed  in  this  theory  should  admit  that  nearly  all,  if  not  all, 
the  dyed  sugar  on  the  market  wa^  beet.  Even  if  it  was  admitted  that  dyes  were  applied 
Ui  cane>flugar  in  Demerara,  he  contended  that  the  case  was  not  affected.  It  was  simply 
adulteration  in  Demerara  instead  oF  in  England.  By  Demerara  sugar  was  understood 
cane-sugar,  and  cane-sugar  containing  only  such  colouring  matter  as  was  natural  to  sugar. 

He  thought  that  the  Merchandise  Marks  Act  could  certainly  be  applied  to  the 
case,  and  if  it  were  ea  applied  some  of  the  vendors  of  "  crystals  "  or  "  Demerara  "  might 
be  di^greeably  surprised.  The  penalties  were  not  likely  to  be  of  the  trumpery  kind  to 
which  they  were  accustomed  under  the  present  Adulteration  Acts.  He  was  much 
gratified  to  find  that  the  general  consensus  of  opinion  in  the  meeting  was  in  favour  of  the 
riewpi  which  he  ha'l  put  forward. 

{Condimon  of  the  Sodtty'g  ProeeetUnya.) 


METHODS    AND    APPARATUS  IN  USE  AT  THE    LABORATORY    OF    THB| 

BOURSE     DR    COMMl'IUCE     AT     PARIS     FOR     THE     ANALYSIS     OFl 

CERTAIN  COMMERCIAL  ORGANIC  PRODUCTS. 

Bt  Da,  MuTBE, 

(^Continued  j'roin  j-aije  89.) 

TnK  proceflfi  adopted  for  the  valuation  of  all  sorts  of  tanning  materials  is  the  well-known 

one  vhich  consists  in  ascertaining  the  amount  of  absorption  taking  place  from  a  solution 

of  the  tanning  material  when  brought  into  contact  with  prepared  hide  or  with  Seimand'a 

,  the  result  being  repoi-ted  under  the  name  of  "  available  tannin,"     The  arrange- 

tslor  rimphfying  the  process  and  rendering  it  sufficiently  rapid  to  admit  of  ite  hwit 

kM  the  small  commercial  fees  charged  at  the  laboratory  are  (like  most  of  M.  Jea 
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arrangements)  ingeniouB  and  elTective.  Before  describiug  tliem  in  detail,  it  will  be  luliMP 
ingtostatethat,  disagreeing  with  the  usual  method  of  taking  the  specific  gravitjoE  the  liquid 

before  and  after  the  maceration  with  the  hide,  M.  Jean,  for  good  and  sufficient  reasons, 
which  he  explained  to  ub,  conndere  it  to  be  necetisary  to  take  the  actual  residue  left  oa 
evaporation.  The  following  is  a  short  description  of  the  process  as  actuaUy  in  daily  ut«  :— 
1.  Extraction  of  the  Crude  Material  ami  Preparatiim  oj  (Ae  Sohition  far  Analyus. — 
The  hark  is  ground  in  the  mill,  or  dry  extracts  are  pounded  in  the  mortar,  so  thU  a 
powder  is  obtained  which  will  pass  through  an  ordinary  "  25  "  sieve.  The  quftntity  t« 
be  taken  for  analysis  is,  of  oak  bark,  25  to  ^U  graus. ;  of  stronger  things  (such  as  chest- 
nut wood),  20  to  25  granis. ;  while,  of  very  rich  extracts,  it  may  only  be  needful  to  weigh 
10  or  15  grams.  The  quantity  to  be  weighed  is  always  to  be  judged  by  remetnbeniig 
that  the  solution,  when  actually  made  up  to  250  c.c ,  must  contain  as  nearly  as  posaibln 
1  per  cent,  of  "  aesimilable  tannin."  The  Bample  having  been  weighed,  is  now  extracted 
by  continuous  percolation  in  a  special  apparatus.  This  consists  of  a  cone  of  wire-gaQM, 
which  is  tinned  or  nickel-plated,  and  into  which  the  weighed  quantity  of  the  sample  is 
put.  This  gau£e  receptacle  is  then  introduced  into  an  outer  tube,  connected  to  an  np- 
right  condenser,  and  to  the  foot  of  the  tube  is  attached,  by  means  of  a  cork,  a  flask  of 
150  c.c.  capacity,  having  100  c.c.  of  water  placed  therein.  The  water  in  the  Baek  iwng 
boiled,  continuous  extraction  takes  place,  which  entirely  exhausts  any  material  irithin 
the  space  of  one  hour.  lu  the  Paris  Ijaboratory,  where  a  large  number  of  aamplw  an 
being  constantly  dealt  with,  there  are  a  series  of  condenuiil 
tubes,  all  passing  through  one  large  outer  case  of  tAse,  on 
which  cold  water  streams,  so  that  a  whole  row  of  extrw- 
tioDs  may  be  done  at  the  Rame  time.  When  the  condeoNd 
liquid  drops  back  into  the  flaek  perfectly  colourless,  the  extrwt- 
tion  is  at  an  end,  and  the  liquid  ia  rinsed  from  the  Uaak  inUi 
measuire,  and  made  up  to  250  c.c.  Aauru]e,this  liquidinnot 
perfectly  clear,  and  seeing  that  it  must  be  so  before  appljiog 
the  powdered  hide,  we  have  next  to  proceed  to  :^ 

2.  Ths  FlUration  of  the  Liiiuid.—Thw  is  done  by  maini 
of  the  apparatus  shown  in  figure  3,  A  ia  a  abort  widt 
tube,  having  another  tube  (D)  fused  into  its  lower  end,  B 
being  bent  in  the  form  of  a  syphon.  To  prepare  A  for  oMi 
a  piece  of  wire-gauze  covered  by  Qannel  is  first  dropped  in, 
and  then  that  is  followed  by  a  pulp  made  by  macerating  Gl(e^ 
paper  in  distilled  water  for  a  few  minutes.  When  A  is  Ihm 
lilted,  the  operator's  lips  are  applied  to  the  end  of  B,  SO  ■■  l<> 
suck  out  the  excess  of  water  and  cause  the  pulp  to  wt 
together.  The  mouth  of  A  is  then  closed  by  an  india-rnbbn 
cork,  through  which  passes  a  bent  tube  (C),  which  isio  tarD 
attached  by  means  of  an  india  rubber  tube,  about  2  TL  lofigr 
to  the  bottom  outlet  of  the  bottle  D,  this  bottle  being  pkatd 
on  a  stand  as  shown.  The  liquid  to  be  filtered  is  poured  Intc 
the  bot.tin  D,  and  the  tube  B  is  hooked  over  a  receiving  jar.     The  liquid  now  begins  to 
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)  Bame   time  kept 


the  rapidity  of  filtration  la  regulated  by  alteriDg  the  height  of  the  bottle. 
20  c.c  that  pass  through  are  rejectei',  and  the  remainder  is  used  for  the  next 
I  procesF. 

xtraelion  of  the  Tannin  by  lfi9  I'owdrred  //ide. — 
e  in  the  apparatus  showD  in  figure  3,  and  kuowa 
Xaanimetre  Jean."  A  i:j  a  gIi>A9  tube,  closed  at  the 
id  having  a  cylindrical  funnel  and  bent  tabe  ( B)  fused 
ipper  part.  Inside  A  an  inner  tube  (S)  ie  tiied  by 
■n  india-rubber  ring.  The  tube  IS  is  in  turn  closed 
■ubber  stopper,  thi'ough  which  passes  the  bent 
Thifl  tube  ia  joined  to  a  corresponding  portion  by 
a  long  cork  (R),  HO  that,  when  O  is  turned  down, 
forma    a   syphon    with  the    inner    tube    S.     By 

0  in   R  we  can  establish  or  stop  the  syphon  action 
To  prepare  the  apiiamtiw  for  use,  we  close  the 

vith  a  piece  of  wire-gaiue  covered  with  Bannel,  and 

wk  it  with  the  powdei-ed  hide,  and  place  it  in  posi- 
B  A  ae  shown.     The  liquid  to  be  exhausted  is  intro- 

I  the  funnel  B  very  nhwly,  so  that  it  is  gradually 
Ip    into    8    by    capillary    action,  the    tube    O    being    at  t 

1    to    prevent  any    action    of    the  syphon.     When    the    liquid    in    the   two 

and    8    have    both    reached     the     level    of    the    point     where    the    funnel 
Jnaed    into    A,    aome    more    of    the    liquid    is    i>oured    into    the    funnel    B, 

1  raise  the    level  of    liquid    just    short    of    the    bend    in    O,    and  the    whole 
D  stand  for  one  hour.    At  the  expiiation  of  tbii  time,  the  funnel  is  nearly  filltd 

liquid,  and  tbe  syphon  having  been  turned  don'u,  filti-ation  is  established  and 
[  until  4i)  n.c.  have  dropped  from  tbe  longer  limb  of  O.  If  the  apparatus 
:  propcirly,  the  filtrate  should  be  limpid,  almost  colourleat^,  and  should  not 
give  a  precipitate  with  gelatine.  The  powder  used  ia 
the  article  produced  at  the  Imperial  Tannery  in  Vienna, 
and  can  be  purchased  with  the  apparatus  from  Demichel 
at  Pari".  When  a  new  lot  of  powder  is  purchaeed,  it  is 
rieceffiary  to  make  a  blank  experiment  by  charging  the 
"  tannimetre "  therewith,  and  using  distilled  water 
instead  of  a  tannin  solution,  bo  as  to  obtain  an  extract. 
By  now  evaporating  25  c.c  of  this  liquid  and  weighing 
tbe  reaidue,  we  obtain  the  check  for  the  particular  lot  of 
hide  powder.  Such  check  ia,  however,  very  constant, 
and  is  '016  grams,  for  the  ordinaiy  powder  containing 
1515  per  cent,  of  moiature. 

4,  Obtainmg  and  Weiyhing  the  HetiJiit-  —  25  c.c,  of 
the  solution  that  has  not  passed  through  the  tannimetie, 
and  another  25  c.c.  of  that  which  has  so  parsed,  are  each 
evaporated  in  a  weighed  llatrhotfomed  glass  nt^ule  B.t 
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212^  F.,  and  the  dry  residues  are  weighed.  The  difference  between  the  two  weights, 
less  the  check,  gives  the  amount  of  "  assimilable  tannin/'  and  this  result,  multiplied  hj 
10,  gives  the  quantity  in  the  weight  taken  for  analysis,  and,  lastly,  this  is  calculated 
to  percentage.  The  apparatus  actually  employed  for  drying  the  residues  is  shown  in 
figure  4.  It  works  with  great  rapidity,  and  is  manifestly  adapted  to  the  obtaining  of 
the  residue  of  any  fluid  of  which  a  number  of  samples  are  to  be  done  at  the  same  time* 
It  is  a  copper  bath  (A)  with  amovable  top  (C),  through  which  passes  the  end  of  an 
upright  condenser.  A  trough  containing  sand  goes  all  round  the  top  of  the  bath,  so  that, 
when  the  lid  is  put  on,  it  fits  steam-tight.  Water  is  put  in  up  to  the  level  (H),  and 
immediately  above  there  is  a  sheet  of  wire-gauze  (R)  for  the  articles  to  stand  on.  The 
liquid,  of  which  the  residue  is  to  be  obtained,  is  placed  in  a  tarred,  flat-bottomed  glass  flask, 
the  base  of  which  is  about  2*5  in.  in  diameter.  When  a  series  of  flasks  have  been  charged 
they  are  closed  by  india-rubber  corks,  through  which  pass  the  arrangement  of  tubes 
shown  in  the  drawing,  such  tubes  projecting  through  a  side  tubulure  (S)  specially 
arranged  for  the  purpose.  The  water  in  the  bath  having  been  set  to  boU,  one  of  the 
glass  tubes  projecting  through  S  is  attached  to  an  empty  flask,  and  this  is  in  turn  con- 
nected with  a  water  vacuum  pump.  The  whole  of  the  flasks  being  immersed  in  vapour 
at  212^,  and  all  the  vapour  being  drawn  off  as  fast  as  it  forms,  the  evaporation  proceeds 
with  extreme  rapidity.  When  no  more  liquid  condenses  at  the  extremity  of  the 
exhausting  tube,  the  inlet  tube  is  attached  to  an  air-drying  arrangement,  so  that  a 
current  of  perfectly  dry  air  is  caused  to  pass  over  the  residues,  and  the  absolute  desioca- 
tion  is  rapidly  achieved. 

ON  WAX  ANALYSIS. 
By  M.  H.  Rottgee.* 
The  method  most  commonly  employed  for  the  analysis  of  beeswax  is  based  upon 
Kottstorfer's  process  fo**  the  analysis  of  fats  by  two  successive  saponifications,  as  follows  :— 
Five  grams,  of  the  wax  are  warmed  with  20  c.c.  of  alcohol  (of  95^)  until  they  fuse, 
and  a  few  drops  of  alcoholic  solution  of  phenol -phtalein  having  been  added,  the  whole  is 
shaken  and  titrated,  while  still  warm,  with  semi-normal  solution  of  potassium  hydrate, 
delivered  from  a  burette  divided  into  *5  c.c.  From  the  result  of  this  experiment  the 
quantity  of  potash,  in  millegrammes,  necessary  to  saturate  the  cerotic  acid  contained  in 
one  gramme  of  the  wax  is  calculated  and  is  put  down  as  the  first  number.  Twenty  cc. 
more  of  the  potash  solution  are  then  run  in,  and,  the  flask  having  been  connected  with 
an  upright  condenser,  the  whole  is  heated  until  entire  saponification  has  taken  place. 
When  this  is  attained,  the  flask  is  brought  under  a  burette  containing  semi-normal 
hydrochloric  add,  and  titrated  until  the  colour  is  just  discharged.  The  number  of  cc  of 
hydrochloric  acid  so  used  deducted  from  20  gives  the  c.c.  of  the  potash  solution  used 
up  in  the  act  of  saponifying  the  myricyl  palmitate  ;  from  this  is  calculated  the  amount  of 
potash  in  millegrammes  necessary  for  one  gramme  of  the  wax,  and  the  figure  so  obtained 
is  called  the  second  number.  Finally,  the  first  and  second  numbers  are  added  together  to 
obtain  the  third  number. 

Numerous  researches  have  shown  that  in  pure  yellow  beeswax  the  first  number  is 
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imea  (or  betireea  19  and  31);  that  the  second  number  is  75  millegrtira'jies  (or 
76)  ;  while  the  third  number  is  05  (or  from  33  to  !t7).  The  relation  between 
id  §eoond  niimbera  in  genuine  wax  ia  as  1.  to  ?r7  on  the  iivorage,  but  may 
lO  1  to  3')j  and  I  to  3-S,  and  the  Ihird  number  muMt  not  bo  depaitoJ  from  in 
I  sample. 

ij,  G.  Buchner  hua  analysed  a  eeries  of  Hamploe,  and  has  given  the  following 
Kng  to  show  that  this  theory  breaks  down  when  we  have  to  deal  with  urax 
blwohed  by  chemical  means.     The  following  are  Buchner's  results  :  — 
1st  nninber.    Snd  n 

h 

■bleached  wax 
-bleached  wsx    . . 


9rd  numbpr- 

Reltttion 

7S-S 

94-8 

I-3'65 

T5'0 

94'9 

3-76 

T4-S) 

04-7 

3-78 

T6'4 

98-37 

.■(■47 

75  9 

97-9 

3-45 

74-8 

99-0 

3'09 

74-5 

98-3 

a-i.'i 

f  19'91 
1  19'80 

r-bleachedw«    ..  ..      ( ^J:JJ 

124-2 

■|23-8 

(239  74-5  98-4  311 

figi]ros    Unchner  concludeB  that  the  standard  relation  in  ohemically- 
t^lea  must  be  taken  as  1  to  3  2. 

:  the  accuracy  of  these  results  some  experimentfl  have  been  done  in  the  labo- 
idfenberg.  Two  varieties  of  genuine  yellow  wan  were  started  with,  and  each 
divided  Into  two  parto,  the  one  was  bleached  by  the  charcoal  process  and 
f  potassium  permnngatiat«.  The  results  obtained  from  these  undoubtedly 
contradicted  those  of  Buchner,  and  fully  confirmed  the  original  view.  They 


DeDBftf, 

iBt  nnniber. 

Sad  Domber. 

3rd  number. 

Relallon. 

.     0  966 

19-6 

74-0 

93-fi 

3-77 

k)  by  charcoal 

.     0-963 

20-1 

74-() 

94-1 

3'6S 

„KilnO, 

.     0-963 

18-1 

72-8 

90-9 

4-00 

W  by  oharconl 

.     0'9G4 

20-1 

74-8 

94-9 

3-72 

.     0-963 

19-6 

74'0 

93-6 

3-77 

.,  KMnO. 

.     0-964 

19-1 

74-0 

931 

3-87 

thus  obtained  showed  that  the  process  of  bleaching  docs  not  increase 
[ravity  of  wax,  as  some  observers  have  pretended,  and  also  that  the  three 
numbers  are  no  larger,  and  are  comprised  within  the  same  limits  as  those 
^llow  wax.  I  have  lately  also  had  occaciion  to  analyse  white  wax  chemically- 
Qie  add  process,  and  the  following  are  the  results  1  obtain  ;  — 
tpeeiflc  gravily.     1st  nambbi'.      2adnambGr.        3ni  Diimber.  Relation. 

0-966  20-2  76-7  96-9  3-79 

nimbers  also  contradict  Buchner's  hypothesis,  and  I  am  afraid  that  the  so- 

irhite  wa.x  with  which  ho  was  s  ^>pUed  was  scarcely  what  it  should    have 

neceseory  to  be  very  cautiouD        accepting  commercial  descriptions,  as  is 

following  analyras  of  two  sam^.os  of   white  wax,  sold  as  of  a  superior 

vhioh  were  evidently  very  far  from  meriting  the  epithet  :— 

latnumber 29-7  3i-.|e 

2nd  number R7-.^  7r,-(!C 

3rd  number    ..  .  ..      IIT'2  Hi)- 1 

lielation         29  214 

Icuioiit  ^   would   urge  that  there  is  no  reason  for  a<Iopting  any  diflorent 
jadgiog  the  purity  of  whit«  wax  to  thase  employed  in  the  examination  of 
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ESTIMATION   OF   ALKALIES   AND  ACIDS   BY   MEANS   OF  lODINK. 

By  Max  GaiiGBit." 

The  pi-iDciple  of  this  procoss  is  the  action  of  sulphuric  acid  on  a  iiiiituro  of  poUann 

iodide  and  potassium  irdate,  which  is  ropreaented  by  the  equation — 

KIO,  +  5KI  +  3H,H0.  =  3K,80,  +  3H;0  + 1,. 

Alkaline  BolutionH  are  first  tuixed  with  exceEs  of  sulphuric  acid  and  then  with 
solution  of  potassic  iodate  and  iodide  (which  I  will  now  simply  call  the  iodine  solution) 
acids  are  at  once  mixed  with  the  iodine  solution,  and  in  both  cases  the  liberated  iodine  I 
determined.  What  we  want  is  a  Ji^  solution  of  aodium  Uuoaulphate,  ^  sulphuric 
and  a  perfectly  neutral  Eoliition  of  the  iodine. 

The  thiosulphate  :  25  grammes  of  the  crystallised  salt  are  dissolved  in  a  Mtnt 
water.  Although  the  exact  strength  of  the  solution  can  be  determined  by  a  kncwi 
weight  of  pure  iodine,  I  prefer  to  operate  as  follows  :  About '15  grammes  of  pure  poUiKrini 
iodate  is  accurately  weighed,  dissolved  in  a  little  water,  mixed  nith  about  1  gramme  i 
pure  potatfsium  iodide  and  acidified  with  hydrochloric  acid.  The  thioaulphate  is  tht 
run  in  until  the  solution  is  decolorised,  starch  solution  being  finally  used  as  indicator. 

The  sulphuric  acid :  5  grammes  of  concentrated  sulphuric  acid  are  diluted  up  to 
litre.  A  measured  quantity  is  then  mixed  with  excess  of  the  neutral  iodine  solutio 
and  the  liberated  iodine  determined  as  usual. 

The  iodine  solu'ion  :  By  dissolving  iodine  in  potash  ley  a  colution  is  obtained  irhtc 
contains  the  proper  proportion  of  iodide  and  iodate— 

6KHO+I,=  aKI  +  KIO,  +  3H,0, 
but  one  does  not  succeed  in  getting  a  perfectly  neutral  solution  in  this  manner.     If 
the  warm  ley  (free  fi-oDi  carbonic  acid)  iodine  in  added  as  long  a'^  the  solution  nnuin 
colourlesf,  it  remains  strongly  alkaline.     If,  on  the  other  hand,  iodine  is  added  nntil 
fluid  ia  dark  brown,  and  the  whole  is  then  thoroughly  boiled,  the  fluid  certainly 
neutral,  but  always  contains  some  fi'ee  iodine.     It  is  therefore  the  best  plan  to 
perfectly  neutral  solutions  of  potassium  iodide,  and  ditto  iodato,  and  to  mix  them  in  t1 
proper  proportions.     Id  airtight   bottles  the   mixture  may  be  kept  unchanged,  but 
contact  with  air  the  carbonic  acid  gradually  liberates  iodine,  and  the   mixture  becama 
yellowish  and  also  faintly  alkaline.     It  is  therefore  better  to  keep  both  solutions  Mp>- 
rately,  and  only  to  mis  just  before  use.     The  solutions  used  in  my  experiments  rtsptc 
tively  contained  4  grammes  of  potassium   iodide  and  2-1  grammes  of  iodate  in  UH)  ct 
When  equal  volumes  were  mixed  a  half  normal  solution  waa  obtained.      It  I 
aary  to  know  its  exact  strength. 

Estimation  of  Caiu/ie  Alkalies.  50  c.c.  of  the  watery  solution  (about  j^stm|tl>| 
were  mixed  with  excess  of  ~  sulphuric  add,  then  with  5  c.c  of  the  iodine  solution,  snj 
titrated  as  usual  with  thiosulphate.  The  diiTerence  in  C.C.  of  acid  and  tliioeulpli*!* 
equals  the  amount  of  acid  required  to  neutralise  the  alkali.  I  also  estimated  the  iXoii 
with  acid,  using  litmus  or  phenol-phtbalein  as  indicator. 
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0.C.8  OP  Acid  Rkjuiebd. 

Solutinn  of. 

Iodine  process. 

Litmus, 

Plicnoi-phthalcin. 

KUO 

30-85 

30-80 

39-85 

27-05 

27-03 

27-05                                 , 

m'uo 

«2-4IJ 

42-42 

42-40                    ^^ 

35-35 

35-30 

^H 

NH. 

31-55 

31-50 

^^^H 

-18-20 

48-25 

^^B 

Ealimation  of  Alkaiiixe  VaThinaUs. —Virsl  of  all   I  investigated  the  notion  of  free  I 
rbanic  acid  on  the  iodine  solution.     A  litre  of  distilled  water,  satufated  with  carbonic 
id,  evolved  by  ignition  of  sodium  bicarbonate,  sboned  on  titrating  with  baryta  water, 
t69  gramme  of  carbonic  anhydride.     This  carbonic  acid  solution  was  now  mixed  with   ^ 
'  0.0.  of  the  iodine  solution,  and  from   time    to  time   50  c.c.  were  titrated  with  the 
iliulpiiate,  with  the  following  results  :— 


Directly  after  mixing 


'18  cc.  j|j  thioeulphate. 


,  120 
The  carbonit:  add  therefore   decompoMt 


•90  „ 

■SI!  .. 

1-G8  „  „ 

188  „ 

1-93  „ 

1  52  „  „ 

9  the  iodine  Kuliiiiuu  i 


ickly  at  first,  and 
-jdually  slower  and  slower,  until  atter  three  days  the  action  completely  ceases.  The 
M»m  position  is  very  incomplete.     Then  according  to  the  e<iuation 

KrO,  +  5KI  +  aCO,=3K,CO,+  l, 
J  cc.  of  this  carbonic  add  solution  ought  to  have  used  31-58  c.c.  thiosulphate. 

If  the  solution  of  an  alkaline  carbonate  is  mixed  in  the  cold  with  an  excess  of  ", 
sdi  mixed  with  iodine  solution  and  titrated  with  tbio^ulphate,  the  liquid  after  remain^ 
Ig  colourless  for  a  moment,  rapidly  gets  blue  again.  If  the  IhJosulphate  m  again  added 
drop  at  a  time,  the  fluid  will  get  each  time  blue  again,  and  this  keeps  on  for  about  an 
lonr.  If,  however,  so  much  thiosulphato  is  added  tbat  the  fluid  remains  colourless  for  a 
vw  seconds,  the  results  do  not  materially  dilfer  from  those  obtained  by  the  usual  processes. 

50  c.c.  of  solution  of  alkaline  carbonate  were  mixed  in  the  cold  with  50  c.c.  of  "^ 
ulphnrio  acid,  then  after  addition  of  5  c.c.  iodine  solution,  titrated  with  thiosutpfaate 
luUl  the  liquid  was  colourWss.  After  standing  for  thirty  minutes  the  blue  oolour  was 
uu»  more  destroyed  by  more  of  the  reagent.  Another  50  c.c.  were  mixed  with  50  c.c. 
iF&cid,  boiled  to  expel  carbonic  add,  and  titrated  back  with  ^  potaish. 
C.Cs  OF  Acid  Consuhbd. 

=»'"'"•'  i,i„o..'""""J.1 

43-82     .. 
28-06     . . 


m  minulua. 

Phenol- pbtbalein. 

Litmus 

43-65 

43-91 

4.1i)0 

27-80 

2815 

28-15 

29-49 

_ 

29-56 

47  58 

4815 

48-17 

46-35 

4G-SG 

46-99 

32-46 

— 

3300 
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The  influence  of  the  carbonic  acid  is  plainly  visible  from  this  table.  The  reeoltB 
obtained  on  titrating  immediately  after  mixing  are  practically  the  same  as  those  obtained 
by  the  litmus  process,  but  those  obtained  after  allowing  the  mixture  to  stand  for  thirtj 
minutes  are  too  low,  more  particularly  in  the  case  of  the  bicarbonates. 

If,  however,  the  iodide  solution  is  added  after  all  carbonic  acid  has  been  expelled  by 
boiling  and  the  fluid  got  cold  again,  perfectly  concordant  results  may  be  obtained.  For 
delicate  analyses  this  course  is  therefore  to  be  recommended. 

Estimation  of  AlkaUne  Sulphides, — Hydrogen  sulphide  is  completely  decomposed  by 

iodine  solution : 

KIO,  +  5KI  +  3H2S  =  6KI  +  SHjO  +  S^ 

If,  therefore,  solutions  of  the  alkaline  sulphides  or  hydrogen  sulphides  are  mixed  with  a 

known  excess  of  -^  add,  and  then  with   a  sufficiency  of   iodine  solution,  the   liberated 

iodine  may  be  determined  by  means  of  thiosulphate,  but  even  when  a  slight  excess  of  the 

latter  has  been  added  the  liquid  still  has  a  dirty  blueish  colour,  because  the  separated 

sulphur  encloses  some  of  the  iodide  of  starch.     I  made  experiments  with  solutions  of 

caustic  alkalies  before  and  after  saturation  with  hydrogen  sulphide,  with  the  followiog 

results : — 

C.C.s  OF  Acid  Used. 

50  CO.  eolation  of  Dircut.  After  saturatlog  with  H,S. 

KHO  30-04  29  36 

41-90 


27  03 
43-85 


„  42-30 

NaHO  27-59 

„  44-25 

If,  however,  the  hydrogen  sulphide  is  first  expelled  by  boiling,  the  results  are  satis- 
factory, as  will  be  seen  from  the  following  series  of  experiments.     The  results  wen 

checked  in  the  usual  way. 

C.C.s  OF  Acid  Consumed. 


Solation  of 

Iodine  process. 

Litmas. 

PbeDol-pbthaleio. 

KjS 

25-75 

25-70 

Nd^S 

3204 

3206 

32  04 

Am^S 

39-82 

39-79 

KHS 

48-31 

48  25 

NaHS 

19-57 

— 

19-60 

AmHS 

45-55 

45-55 

K2S5 

28-20 

28-06 

NaA 

32-18 

32-15 

32-18 

AmjSj 

17-05 

17-00 

The  sulphur,  which  separatee  on  the  addition  of  acids  to  polysulphides,  does  not 
interfere  with  the  titration. 

If,  therefore,  a  very  accurate  analysis  is  wanted,  it  is  best  to  expel  the  hydrogen 
sulphide  by  boiling,  but  if  its  amount  is  but  very  small  this  is  not  necessary.  The  fading 
of  the  blue  colour  is,  as  a  rule,  easily  to  observe,  even  in  somewhat  dark-coloured  liquids, 
such  as  wood  ash  lye,  soap  lyes,  ammoniacal  liquid  from  gasworks^  etc.,  which  makes  the 
iodine  process  preferable  to  the  titrating  with  litmus  or  methylorange.  Although  this 
last  indicator  has  got  much  in  favour  lately,  I  must  confess  I  have  some  difficulty  in 
noticing  the  end  reaction,  if  the  fluid  under  examination  is  somewhat  yellowish  of 
brownish. 
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Ealimaltoii  of  Aculji.—  50  c.c.  of  add  solution  were  added  to  10  c.c.  of  iodine  eolutioa^  j 
and  tlie  liquid  at  onot)  titrated  with  thioiiulpliate.     A  check  wax  matle  hy  ,-],  potottb : 

tiu1ati"ii  of  C.C.  of  tbii^ulpbate.  C.U.  of  [i-'t^b. 

H3SU.  4ID0  41-8U 

17-55  17-55 

38'U  28-30 

35-70  35-7IJ 

.|L'S7  ■I3-D2 


HCl 
UNO. 


J-Oj 


15-Ui 


Organic  aoida  act  but  very  alowly  in  the  cuM,  recjuiring  aomo  '21  hours.      With 
:l'  :vcid  the  autioQ  was  not  even  then  complete,  50  c.c.  of  a  weak  solution   requiring 

■  c.c.  instead  of  40-3  c.c.  thioaulphate.     As,  however,  heating  very  much    promotes 
,„,  action,  I  fancy  good   results  may  bo  obtjiined  by  first   distilling   od'  the  lil)3rat«d 
iodine.      If  successful  it  will  bo  an  excellent  procea^i  for  determining  the  acidity  of  wines,  j 
beere,  and  other  dark- coloured  h quids. 


RKPOItT   OF    RKCENT   RESEARCHES    AND    IMPROVEMKNTS    IN 

AKALVTICAL    PROCESSES, 
As.iAY    OF    Gum    Ar.\bii;  akd    Gum     SENiUiAL.     By    Lieueumann.     {Cftcin,    Zeit,,  '• 
U,    1890) — 1,  Gum    arable  forms    round    or  angular,    colourless,  yellowish    or  | 
^ijunish  lumpsjwhich  strongly  refract  the  light,  and  look  as  if  they  possessed  a  crystal- 
line Btruclure.     Owing  to  the  disturbed  state  of  ti-ade  in  the  Soudan,  much  of  the  gum 
tntbic  nowadays  imported  i.s  partly,  or  even  totally,  composed  of  gum  Senegal. 

2,  Lfum  Senegal  forms  either  colourless  or  yellowish  lumps,  somewhat  whitish  on 
ihu  outface   (resembling  corroded  glass),  the  interior  of  which  is,   however,   clear  and 
liiftrous.     The   lumps  are  generally  longish,  straight  or  bent,  vermicular   or  cylindrio. 
~ 'mt:times  they  look  as  if  small  lum])H  have  deposited  round  a  larger  one.     They  have 
■-  certain  extent  the  shape  of  mulberries.     If,  therefore,  the  sample  ia  not  in  powder 
'iir>  Binall  lumps  the  very  appearance  will  tell  the  fraud. 
:!.  Both    varieties   are    completely  aoluble  in   water  ;     there  only   remains  small 
|BiUdes  of  wood,  which,  in  samples  of  gum  arable,  are  generally  reddish,    but  blackish 
in  the  gum  Senegal.     These  woody  particles  are  found  even  in  the  auperiur  kinds  of  the 
:i!'ii.     Other  gums,  like  cherry  gum,  are  only  partly  soluble  in  water.     There  remains    1 
Tily  which  only  dissolves  on  prolonged  boiling.  M 

I.  The  watery  solution  of  both  gums  gives  with  potash-ley  and  a  few  drops  of  solo-'fl 
■1:  of  copper  sulphate  blueiah  precipitateci ;     but  with  gum  arable  the  precipitate  la    ' 
..IV  abundant,  sticks  together,  and  rises  to  the  surface  of  the  fluid.     The  precupitates 
■:    not  dissolved  on  heating  and  do  not  reduce  the  copper. 

5.  Dextrine  solution  also  gives  a  blue  precipitate,  but  thia  dissolves  completely  on 
■tuiaing  to  a  clear  dark-blue  Quid.  On  prolonged  hoiliug  the  copper  gete  oomptetely 
minced. 

(i.  Heated  for  a  long  time  with  dilute  potash,  gum  arable  or  destrine  turn  amber- 
yEilow,  whilst  gum  Senegal  scarcely  colours  at  all. 
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7.  Mixtures  of  the  two  gums  behave  towards  potash  and  copper  sulphate  like  pore 
gum  Senegal,  but  on  boiling  with  potash  alone  the  mixture  turns  amber-yellow. 

8.  Mixtures  of  gum  arabic  and  dextrine  behave  towards  potash  and  copper  sul- 
phate like  pure  gum,  but  on  long  boiling  reduction  takes  place  if  at  least  the  amount  of 
dextrine  is  not  too  small. 

9.  To  detect  small  quantities  of  dextrine  the  liquid  must,  after  a  slight  warming,  be 
filtered  before  boiling. 

10.  In  similar  manner  the  separation  must  be  performed  when  both  kinds  of  gam 
are  present,  as  well  as  dextrine.  The  cupric  precipitate  containing  both  gums  is  washed 
with  distilled  water,  dissolved  in  a  little  dilute  hydrochloric  acid,  and  mixed  with  a  large 
excess  of  spirit.  After  standing  for  a  day,  the  transparent  deposit  is  dried,  then  dissolved 
in  hot  water,  and  tested  according  to  4  and  6. 

The  assay  of  gum  arabic  may  also  be  prepared  according  to  the  following 
scheme : — 

(A).  The  appearance  of  the  sample  when  not  in  powder.     (See  1  and  2.) 

(^).  Try  the  solubility  of  the  powdered  sample  in  warm  water.  (See  3.)  If  the 
sample  is  but  partially  soluble,  and  leaves  a  jelly-like  mass,  there  is  no  doubt  cheny 
gum.  If  practically  soluble,  the  solution  is  mixed  with  excess  of  potash  and  a  little 
copper  sulphate,  gently  heated  and  filtered  : 

(a).  The  filtrate  is  treated  for  dextrine  according  to  9. 

{b).  Precipitate  is  treated  as  described  in  10.  The  deposit  will  either  agglomente 
and  doat,  or  remain  suspended  in  the  fiuid.  In  the  first  case  there  is  gum  arabic,  and 
the  orginal  fluid  will  turn  amber-yellow  with  potash.  In  the  second  case  if  there  is  no 
colour  got  with  potash,  there  is  only  gum  Senegal. 

It  has  been  said  gum  Senegal  is  more  hygroscopic  than  gum  arabic.  To  make 
sure  the  author  dried  both  specimens  at  105^  C,  and  then  exposed  them  for  twenty-four 
hours  to  moi<>t  air,  when  gum  arabic  was  found  to  be  even  a  trifle  more  hygroscopic&l 
than  the  gum  Senegal.  L.  de  K. 

A  New  Indicator:  (a)  Naputol-Benzein.  R,  Laloziecki.  {C/iem.  Zeit,,  No. 
37,  1890). — The  author  prepares  this  substance  by  mixing  two  molecular  quantities  of 
(a)  naphtol  wioh  one  benzol  trichloride,  after  adding  some  benzol  to  mitigate  the  action. 
After  standing  for  twenty-four  hours  the  whole  is  heated  up  to  40*^  C,  and  the  beniol, 
with  the  excess  of  the  trichloride,  driven  off  in  a  current  of  steam.  The  product  is  then 
purified  by  repeated  solution  in  soda  lye,  and  precipitation  with  hydrochloric  add.  In 
volumetric  analyses  ten  or  twenty  drops  of  its  1  per  cent,  spirituous  solution  is  added  to 
the  fluid  until  the  acid  changes  the  liquid  from  green  to  orange,  or  the  alkali  from 
orange  to  green.  In  the  latter  case  it  is,  however,  preferable  to  add  a  slight  excess  of 
alkali,  and  titrating  back  with  acid. 

The  change  is  plainly  visible,  even  with  artificial  light.  L.  db  K. 


A  Delicate  Reagent  for  some  Essential  Oils.  A,  Ihl.  (Cheni.  ZeU,,  No. 
27,  1890). — Fyrol  acts  very  characteristically  on  the  incrustating  material  of  wood.  The 
author  thought  of  trying  its  action  on  ethereal  oils,  and  obtained  the  following  results:— 
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oil:    A  verjr  weak  alcoholic  solution  of  this  oil  gives  with  dilute  aloobolic  ' 
liitioD  of  pyrol,  mt:«ed  with  h^drocblonc  acid,  £rst  a  yellowish-red  colour,  which  soon 
irna  dark  red,  and  finally  depoHits  a  dark  coloured  substance.     This  test  ia  a  delicate 
H  for  both  ])yrol  and  the  oil.     Oil  oF  cloves :  Thii<,  when  mixed  with  a  dilute  alcoholic 
Intioii  of  pyrol  and  some  hydrochloi-ic  acid,  gives  a  gplendid  carmine  colour.     The  « 
DOTS  mth  pimento  oil.     Oil  of  sassafra.B  gives  a  splendid  rose-red  colour.     Spearmint 
I  gjvea  but  a  faint  reddish  colouration,  and  aniseed  oil  only  a  yellowish  colour.     The  i 
ithor  thinka  these  oils  are  closely  related  to  the  woody  substance.  L.  db  K. 


StMPLe    Method    fob   the    Estisiatios    of    E.xtuacts    is  Winks.     Ed.  Laszlo.-! 
^hem.  Zeit.y   No.  37,    1800).— It  has  several  times  been  remarked  how  important  itl 
oold  be  to  everywhere  determine  the  extract  of  wine  by  the  same  process.     Kow,  thiB^ 
done  in  nearly  every  country  by  a  different  method,  causiug  different  result 
qoently  great  dissatisfaction.      In  Austria,  and  also  in  Germany,  the  direct  process  i 
,  rogue,  although,  aK  has  often  been  remarked,  the  results  do  not  really  represent  the 
ue  amount  of  extrac!,  but  Umply  the  percentage  happening  to  be  left  after  drying  for 
ro  hours  and  a   half.     The  author  gives  a  few  instances  of  the  unreliability  of  this  J 
ethod.    Just  to  mention  one :    Two  wines,  having  exactly  the  same  specific  gravity  a 
le  same  percentage  of  alcohol,  still  showed  a  difference  of  -24  per  cent,  in  extract.   Tbesa^ 
ines  were  analysed  by  the  same  chemist.     Even  the  lowest  result  was  still  '21  per  cent. 
I  excess  of  the  calculated  quantity.     A  process  which  gives  such  contradicting   results 
ttinot  really  be  tolerated. 

As  regards  the  indirect  process,  the  author  refers  to  the  pamphlet  of  B.  Kaes,  hut 
ID  oalls  attention  to  Pohl's  thermo-areometric  test.  The  extract  gravity  is  calculated 
om  the  percentage  of  alcohol,  and  the  present  gravity  of  the  sample  (extract- 
!»vity  =  present  gravity +  [1 —alcoholic  gravity]).  Pohl  used  for  his  alcohol  estima- 
QO*  hia  vaporimeter,  which  gave  varying  results,  so  his  extracts  were  therefore  faulty  ; 
td,  although  we  now  possess  Malligand's  vaporimeter,  the  process  seems  to  have  gut  i 
lite  out  of  use.  The  author  now  uses  a  very  accurate  hydrometer,  which  enables  him 
teed  off -1  per  cent,  of  ajcohol.  It  shows  percentage  of  alcohol  by  volume,  and  must 
I  uflod  at  10"  C.  If  used  for  wine  it  will,  of  course,  show  the  leas  alcohol,  as  there  ia 
ore  extract.  The  diSerence  between  real  and  apparent  alcohol  may  serve,  of  course,  as 
hni'a  of  calculation  of  the  extract.  E  -  f  (a  —  s),  in  which  equation  E  represents  the 
aoant  of  extract  in  100  A  ;  A  the  actual  amount  of  alcohol  by  volume,  determined,  aay-^ 
'  distillation  ;  8  the  apparent  amount  of  alcohol  found  by  the  hydrometer  ;  and  ~ 
neotion  which  the  author  proposea  to  fix  as  '32. 

tf  the  sample  should  be  heavier  than  water,  the  author  uses  a  Billings'  saccharo- 
Bter  (hydrometer),  but  calculates  its  percentages  by  weight  to  ditto  by  volume. 
udysing  aweet  wines,  he  therefore  multiplies  the  alcohol  by  volume  with  -32,  and  adds 
«  ■fcoeharometer  degrees,  calculated  to  volume.  The  test  analyses  are  very  satisfactory. 
F  k  aample  oonUuning  120  per  cent,  of  alcohol  and  2-5  per  cent,  of  extract,  the  latter  J 
U  found  to  be  2-52  by  the  author's  proceas.     The    apparent  percentage  of  alooholl 
ttVl.  L  -  ■ 

IrwmoK  OF  SxaATiic  Acid  a.m>  P.MiAf'i-iN  in  Wax.  H.  RiiTKiEE,  (CJiem.  Zeii. 
1890). — The  author  criticises  the  various  methods  from  time  to  time  propus::d. 
i'fl  prooeae :  The  sample  is  boiled  with  water  and  then  allowed  to  cool.  If  stearic 
ireeeat,  the  watery  Quid  will  slightly  redden  blue  litmus  paper.  Thia  chemist) 
,  confeeaes  that  the  acidity  may,  in  reality,  be  caused  by  tr&ces  of  aulpbui 
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used  in  bleaching  the  wax.  He  also  proposes  to  boil  the  sample  with  lime-water  in  a 
flask  attached  to  a  reflux  condenser,  when,  if  stearic  acid  is  present,  a  flocculent  deposit 
of  calcium  stearate  forms.  Geith  also  uses  the  lime-water  test,  but  does  not  mention 
anything  about  the  precipitate ;  only  says  the  lime-water  loses  its  alkalinity.  The  author's 
experience  of  this  process  is  that  a  precipitate  forms  at  first,  but  disappears  on  boiling. 
It  depends  on  the  strength  of  the  lime-water  or  on  the  amount  of  stearic  add  whether  the 
watery  fluid  will  present  an  alkaline,  or  even  an  add,  reaction.  Hayer  shakes  a  chloro- 
form solution  of  the  sample  with  twelve  volumes  of  lime-water  very  suddenly.  If  steftric 
acid  is  present,  there  forms  a  lime  soap  in  dendritic  and  granular  ramifications,  whilst 
the  chloroformic  fluid  neatly  separates  as  a  white  emulsion.  The  author  cannot  recom- 
mend this  modified  process.  Fehling  says :  As  pure  wax  contains  cerotic  acid,  which, 
in  its  behaviour  to  caustic  and  carbonated  alkalies,  resembles  stearic  add,  the  test  with 
lime-water  cannot  succeed  if  the  adulteration  is  below  10  per  cent.  He  recommends 
the  following  plan  : — The  sample  is  boiled  for  five  minutes  with  twenty  times  its  weight 
of  alcohol,  and  then  allowed  to  cool.  After  standing  for  a  few  hours,  the  h'qoid  is 
filtered  off  and  mixed  with  water.  If  the  sample  was  pure  there  will  be  but  a  faint 
opalescence,  as  cerotic  add,  although  soluble  in  boiling  alcohol,  almost  completely  separ- 
ates out  on  cooling  ;  but  if  as  little  as  1  per  cent,  of  stearic  add  is  present  it  will  cause 
a  dedded  flocculent  predpitate.  The  author  finds  this  a  most  elegant  and  reliable  process. 
Benedict  boils  the  sample  with  solution  of  sodium  carbonate,  when,  if  stearic  acid  is 
present,  the  alkaline  fluid  will,  on  cooling,  gelatinise.  The  author  finds  this  process  to 
be  less  safe  than  the  previous  one,  especially  if  the  adulteration  is  rather  small. 

Detection  of  Paraffin  and  Ceresin.  Landolt's  Process, — Fuming  sulphuric  add  com- 
pletely destroys  wax ;  paraffin  is  not  attacked.  The  sample  is  heated  in  a  porcelain 
dish  with  this  add  in  excess,  when,  after  some  time,  the  paraffin  will  float  on  the  top  of 
the  fluid.  This  not  very  elegant  and  very  uncertain  process  is  not  of  much  use  nowa- 
days, as  the  kind  of  paraffin  now  employed  for  wax  adulteration  is  also  destroyed  by  the 
acid.  Wagner  calculates  the  amount  of  paraffin  from  the  spedfic  gravity.  He  argues: 
Genuine  wax  has  a  constant  specific  gravity,  whilst  the  various  kinds  of  paraffin  do  also 

not  greatly  differ  in  gravity  from  each  other.     He  gives  the  following  table  : — 

Wax.  Paraffin.  Specific  gravity. 

0  100  871 

25  76  893 

50  50  920 

75  25  942 

80  20  948 

100  0  969 

Pure  wax  (free  from  paraffin)  ought  to  sink  in  spirits  of  wine  of  961  specific  gravity. 
Donath,  after  making  sure  that  no  other  adulterations  are  present,  also  calculates  the 
amount  of  paraffin  from  the  specific  gravity.  If  the  gravity  of  the  sample  should  fall 
below  960,  he  takes  the  presence  of  paraffin  for  granted.  Buchner  made  several  deter- 
minations of  the  specific  gravity  of  various  kinds  of  ceresin,  and  found  it  to  vary  from 
858  to  901.  Wax  containing  ceresin  still  floats  on  spirits  of  wine  of  950  spedfic  gravity. 
For  the  chemical  detection,  he  boils  the  wax  with  alcoholic  potash  (1-3),  when  parafl&n 
and  ceresin,  not  being  saponifiable,  will  float  on  the  surface.  Hager  heats  2  grains,  cf 
the  wax  with  5  c.c.  solution  of  common  soda,  shakes  well,  and  adds  6  c.c.  of  benzol, 
when  an  emulsion  forms.  After  standing  for  an  hour  in  water  of  50^  C,  two  layers 
form.  If  the  wax  is  pure,  the  benzol  will,  after  cooling,  be  almost  clear;  but  in  the 
presence  of  paraffin  it  will  be  thickish  and  turbid.  Sedna  puts  the  wax  shavings  with 
twenty  times  their  amount  of  ether  for  half  a  day.  Wax  scarcely  dissolves,  but  the 
pnrnffm  dops.     Of  the  ethereal  residue  five-sixths  is  called  paraffin.  L.  ns  K. 
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PR0CEEDIKG8  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

ON  SOME  RECENT  ADVANCES  IN  OUR  KNOWLEDGE  OF  THE 

SUGAR    GROUP. 

By  Walter  J.  Sykbs,  M.D.,  D.P.H.,  F.C.S.,  ko. 

{Read    at    Meeting,    Ju-ne,    1890.) 

Thb  sjrntheeiB  of  the  Bugar  group,  a  proceae  so  intimatelj  connected  as  it  is  with  the 

pbysiolog;  of  plant  life,  has  naturally  formed  an  attractive  subject  of   investigation 

E^t  chemists.  Numerous  attempts  have  been  made  from  time  to  time  to  form 
bodies  synthetically,  but  hitherto  only  a  small  measure  of  success  has  attended  the 
made  in  this  directioQ.  Quite  recently.  Dr.  Emil  Pi^her  Las  solved  this  problem 
in  B  moflt  brilUant  and  aatisfactory  manner,  since  he  has  not  only  synthesitted  from  the 
elements  glucose  and  the  whole  mannitot  group  of  sugars,  but  has  also  discovered  new 
members  of  tkU  group,  of  the  exdetence  of  which  we  previously  knew  nothing.  His 
labours  throw  considerable  light  on  the  molecular  constitution  of  the  individual  members 
of  the  group  as  well.  My  paper  of  this  evening  is  a  brief  TMume  of  his  important  work 
in  Uiia  directian. 

Tlie  ordinary  hexa-hydric  alcohol  mannitol  CHiOH-4(CHOH)CIIjOH,  obtained  by 

with    alcohol    from    ordinary    maiuia,    yields  upon  limited  oxidation    with 

|SO|  a  body  very  similar  in  its  properties  to  glucoae.     It  reduces  Fehling,  fermeiit«  in 

I   with  beer  yeast,  and  rotates  the  polarised  ray  to  the  right,  though  not  to  such 

I -wide  utgle  as  glucoee.     This  body  mannoae  ia  the  aldehyde  of  mannitol,  and  has  the 

•  coMtitution  :— CH,0H'4(CHOH)*COH.     Upon  further  oxidation  with  Br  it 

■  the  corresponding  matmonic  add  GH,0H-4(CHOH)-C0OH.     If  a  solution  of 


I 


I 


I 


add  be  evaporated  to  a  sjnrupy  oonsistence,  a  molecule  of  water  is  diaengftged,  utd  tla 
lactone  or  anhydride  of  the  add  produced  CH,0H-CH0HCH'2(CH0H)-C0. 

This  body  cryataUiBos  in  stellate  groups  of  colourlees  needles,  melta  at  U9  to 
163°  C,  and  haa  a  apedfic  rotary  power  of  [o]i,+5381.  Its  solution  haa  a  neutral  reoctaon; 
it,  however,  readily  decomposes  carbonates,  and  forms  the  corresponding  mannonalM. 

Killiftni  some  years  since  obtained  by  boiling  certain  gums  with  dilute  HgSO,  i 
penta-hydric  aldehyde  (sugar)  to  which  he  gave  the  name  arabinoee.  This  sugar  uptm 
treatment  with  HCN  yields  the  cyan-bydrin,  and  this  in  its  turn  upon  treatment  with 
Ba(HO),  yields  the  add  of  the  alcohol  of  the  next  degree  higher  in  the  seriea.  This  he 
called  arabinose-carboxyUc  add  ;  it  has  the  same  composition  aa  the  mannonic  add  men- 
tioned above.     On  evaporation  the  arabiuose-carbosylic  add  yields  its  lactone. 

In  this  method  of  Killiaoi's  we  have  obviously  a  method  of  passing  up  the  alctAol 
senes,  from  lower  to  higher,  and  to  which  I  shall  have  to  revert  further  on. 

The  lactones  of  the  mannonic  and  &rabinoee-car  boxy  lie  adds  have  obviously  the  wne 
etructuial  formulte,  and  are  so  similar  in  other  respects  that  they  must  have  been  coo- 
aidered  identical,  had  not  their  optical  properties  diSered.  Mannonic  add  lacUnM 
polarises  [a],,  +  5381,  the  other  lactone  —  54-8  ;  in  other  words,  making  allowance  for 
experimental  error,  these  two  bodies  possess  equal  and  opposite  optical  activities,  ad 
may,  therefore,  be  looked  upon  as  two  optically  opposed  isomeridea  like  the  dextro  and 
Invo-tartaric  adds.  This  is  the  first  instance  observed  of  the  occurrence  of  such  a  reb- 
tioD  in  the  sugar  group.  If  such  be  the  case,  it  is  obvious  that  in  a  solution  of  equil 
quantities  of  the  optically  opposed  lactones,  combination  ought  to  take  place,  and  ao 
inactive  lactone  be  produced,  as  in  the  parallel  case  of  the  two  tartaric  adds,  whiofa 
under  similar  conditions  unite  and  form  racemic  add.  The  experiment  was  tried,  and 
found  perfectly  successful ;  an  inactive  lactone  was  produced  which  could  only  be  spE 
up  again  into  its  optically  opposed  components  under  special  conditions. 

All  these  lactones  by  reduction  with  sodium  amalgam  can  be  converted  first  into 
their  aldehydes  (sugars),  and  by  further  reduction  into  the  corresponding  alcoholt. 
Upon  dissolving  BaOO,  in  a  solution  of  the  lactones,  the  Ba  salt  of  the  corresponding 
add  is  produced,  and  from  this  salt  the  add  can  be  hberated.  In  this  manner  we 
obtain  by  reduction  from  mannonic  acid  lactone,  the  corresponding  aldehyde  (mannoe>)i 
and  the  alcohol.  Theee  and  the  add  all  polarise  to  the  nght.  From  aratrinow- 
carboxylic  add  lactone  we  obtain  a  similar  seriea,  all  polarising  to  the  left,  from  a  mix- 
ture of  the  two  lactones  a  series  optically  inactive.  Hence  there  can  be  do  doubt  tint 
arabinose-carboxylic  acid  lactone  is  left  maunonic  add  lactone,  and  for  the  remainder  of 
the  paper  I  shall  designate  it  as  auch,  and  also  the  mised  lactone  as  inactive  mannoDio 
add  lactone. 

It  has  been  found  that  phenyl-hydrazine  forms  an  important  series  of  oompouDila 
with  several  members  of  the  sugar  group,  and  as  one  of  theoe  combinations  has  prond 
the  key  to  the  solution  of  the  problem  of  the  synthetical  formation  of  the  sugar  gronpi 
it  will  be  advisable  to  devote  a  few  minutes  to  a  description  of  these  compounds. 

Phenyl-hydrasine  is  a  body  having  the  composition  Ph*  -  HH  -  NH, 
*  Pb=0(H,,  tba  Bjmbc!  [or  the  radical  ot  faentene. 
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b*B:c  properties,  and  re&dily  tinitea  with  HCl  and  acetic  acida.  It  forma  with  aldehydoi 
and  ketones  a  class  of  stable  bodies  [thus  with  aldehyde  the  foUotviog  reaction  t^izca 
place:— CH,C0H+Ph-NH-NH,-PH-NH:-NCU{Cnj  +  H,O]  When  added  to  J 
sn  aldehyde  member  of  the  sugar  group  in  the  proportion  of  one  molecule  to  one  mol^ 
eule,  an  exactly  ainiilar  reaction  takes  place.  Thus,  if  one  molecule  of  the  aldehyde 
mmiuiose  be  added  to  ono  of  phenyl-hydraiine,  the  compound  C,jH  X^Oj  ia  formed.  To 
chis  series  of  bodies  Fiischer  gives  the  name  pbenyl-hydrazones  or  more  shortly  hydra- 
Rones.  They  are  for  the  moat  part  ualourloss  bodies,  mostly  soluble  in  water,  and  are 
oocauooally  of  diagnostic  value.  Under  the  infliienca  of  strong  HCI  they  split  up  itto 
phenyl-hydrazine  and  the  original  aldehyde  (sugar). 

When,  however,  three  molecules  of  phenyl- hydra itine  are  added  to  one  molecule  of 
an  aJilebyde  or  ketone  sugar,  the  following  reaction  takes  place  t^SC^H  N.H  +CoH'  Oj 
=  C',  HbNO,  +  C,H;NH5  +  N'Hs+2(HjO).  In  this  reaction  phenyl-hydrazine  plays  the 
jmrt  of  an  oxidiser,  two  atoms  of  H  being  removed ;  the^e  are  not  evolved  as  gas,  Jut 
react  upon  the  third  phenyl-hydrazine  molecule,  forming  aniline  and  NH,.  To  this  series 
the  name  phenyl -glucosazoae  or  shortly  glucosazone  has  been  given.  They  iire  difScuItly 
soluble  bodies,  and  are  extremely  useful  in  the  isolation  and  recognition  of  the  various 
members  of  the  sugar  group,  their  melting  points,  solubility,  and  crystalline  forms, 
diffisring.  They  rotate  the  polarised  ray  in  the  reverse  direobion  to  that  which  the 
kldehyde  of  the  same  series  does,  and  may  in  this  way  be  used  for  the  purposes  of 
discrimination. 

Thus  it  0  1  gram,  of  R.  mannoae- glucose  zone  be  dissolved  in  1  c.c.  of  strong  HC, 
iiitmediat«ly  added  to  5  c.c.  water  and  tested  in  a  10  decimetre  tube,  it  nill  turn  the  ray 
l-2t)  to  the  left." 

A  phenyl-glucosazone  treated  with  strong  HCl  is  resolved  into  phenyl-hydrazine 
and  a  bady  ha\'ing  the  composition  CjIfioO,,  that  is,  containing  two  atoms  less  H  than 
th»  original  sugar.  For  this  class  the  name  glucosone,  or,  more  shortly,  osone,  has  been 
proposed.  They  polarise  weakly  in  an  opposite  direction  to  the  aldehyde  sugar  of  the 
Beiiea  to  which  they  belong.  j 

Upon  acting  on  an  osone  with  Za  duat  and  acetic  acid,  two  atoms  of  H  are  attached|    ' 
Kttd  tbe  Iicvuloae  belonging  to  the  aeries  is  formed.     The  la'vuloses  have  the  formula 
CH^H-3(C'HOH)COCHiOH,  and  are  therefore  ketonic  bodies.    They  polarise  strongly 
in  tbft  opposite  direction  to  the  aldehyde  of  the  same  series. 

Phenyl-hydraiine  also  gives  a  series  of  very  insoluble  compounds  with  the  adds  of 
Ite  group  ;  these  are  distinguished  as  hydrazides. 

Seeing  that  in  one  series  we  have  members  somo  ot  whioD  polarise  to  tbe  right, 
■ome  to  the  left,  it  is  obviously  impossible  to  use  the  old  terms  deztro  and  licvo  any 
longer,  as  confusion  must  unavoidably  arise.  To  obviate  thlii,  Fischer  proposes  to  name 
«U  th«  wries  according  to  the  rotation  of  the  aldehyde  (sugar)  member  of  the  series, 
Uid  for  this  purpose  use  tbe  letters  K.  L.  I.  to  the  compounds  in  it,  juat  in  the  same 
Buuiiier  as  we  use  O.  M.  P.  in  the  benzeue  ring  compounds.  It  is  extremely  awkward 
to  speak  of  K.  Iieviilose,  and  the  name  "  fructose  "  is  proposed  instead,  which  is  simply 
fruit  sugar  latinised. 
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The  accompanying  table  gives  a 
and  derivatives  : — 

summary  of  the  group  and  ite  various  oompoaodi 

CH.OH  — 
CHOH 

CH- 1 

CHOH  J, 
CHOH  " 
CO 1 

E.  LwtOLe 

Evaporation. 

Cn.OH  —  Oxidation        CH,OII  —  Oxidafinn       CH,OH 

Conversion         CHOH            with  Br.          UHOR:       with  HNO,       OHOH 

intoatalt  —  CHOK         Ee^ucrjon        CHOH                               CHOH 

with  a             CHOH           withN*    —    CHOH           Further    —CHOB 

carbtnite          CHOH          Amalgam         CHOH         reduction          CHOH 

COOII                                 COH                                 CH,OB 

ManQoaic  acid.                       ManaoGe.                         Manuitd 

(with  boni.) 

I.        Do. 

D.^. 

Polaiise  right. 

Do.                                      Do. 

L.  ^  D.. 

AraTjioo^e-carboxj] 

Inactive, 
cadil.                    D.i.                                  Do.    ^ 

Polarise  left. 

With  one 

tnoleetile 

of  Pn-Lzin. 

K.  Minnusr 

vnwnn^  Two  molecule 
S^'   Ph.h,d.zinc 
CH-N-HN-Pb. 
Ph-hydrazone. 

CHjOH  Strong  HC1CH,0H  Reductmn    CH,OH 
0(CHOID               .XCHOa)Zn.andd.3(CH0H) 
*  C-N-HN-Ph.             CO                                CO 
On-N-HN-Pb,          CHO                             CH,01I 
Ph-Rlucosaz3ne.         Glucosone.                  Lwvulwe. 

I.         Do. 

Polatiae  left. 
^         Do. 

Do,                      D^                           Do.^ 

L.       Do. 

Inactive. 
Do. 

Do                      Do.                           Do. 

I 

I 


Polarise  right. 

It  is  evident  that  if  we  coutd  form  any  one  of  the  bodies  of  the  inactive  seriae  ejO' 
thetically  from  the  element?,  ne  could  transform  it  into  all  the  members  of  tint 
teriee ;  and  if  it  were  possible  to  split  up  any  one  of  these  inactive  bodies  so  formed  into 
its  optically  opposed  components,  the  synthesia  of  the  whole  of  the  membera  of  the  gtonp 
could  be  accomplished.     This  has  been  found  possible. 

Sj  long  since  as  1861,  Butlerow  had  observed  that  fjrmilddhyde  in  aqueoas  «olii- 
tion  by  contact  with  various  bases  yielded,  by  condenaation,  a  sugar-like  b>ly,  to  wbitH 
he  gave  the  name  methylenitan.  Loew  pursued  thia  investigation  further,  and  lotoi 
that  the  various  bases  differed  very  much  in  tiieir  power  of  causing  the  condensatuD 
of  formaldehyde.  Lead  oxide  was  found  to  have  a  remarkably  powerful  action  at  ( 
moderately  high  temperature,  even  when  present  in  very  small  quantity.  The  method 
wliich  he  found  t  ■  give  the  best  results  is  as  follows  :  — To  four  litres  of  water,  coatiUDiB{ 
in  so'ution  -tO  grams,  of  formaldehyde,  are  added  half  n  gram,  of  magnesium  0X1^*1 
two  or  three  grams,  of  magneidum  sulphate,  and  359  to  361)  grams,  of  granulated  lead. 
The  whole  is  to  be  kept  at  a  temperature  of  60^*  C.  for  twelve  hours.  On  evaporation 
of  the  fluid,  a  sweet  neutral  syrup  is  left  behind,  which  reduces  Fehllng,  and  is  capable 
of  undergoing  alcoholic  fenuentation.      To  this  substance  Loew  gave  the  name  formow. 

Fischer  obtained,  by  acting  upon  acrolein  bromide  with  barium  hydrate,'  a  sugu- 
•2C.lI.Br,0-f2BH(01I),=C,H,jO.  +  2BaHr,. 
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I  body,  TCbich  he  named  «.  across.  More  recently  he  waa  able  to  form  the  eame  body 
m  glycerose  obtained  in  the  followiog  manner  :—  500  grams,  of  plumbic  hjdroiide  are 
red  intimately  into  1,000  grams,  of  85  per  cent,  glycerol ;  to  this  ia  added,  with  con- 
it  stirring,  two  and  a  half  litres  of  ice-cold  alcohol.  The  lead  glyceroxide  thua  formed 
pread  in  thin  layers,  placed  under  a  bell  glass  in  proximity  with  a  shallow  vessel 
tadning  a  quantity  of  Br  equal  to  half  the  weight  of  the  lead  salt.  After  the  Br  ia 
>rbed,  the  product  ia  extracted  with  alcohol  and  concentrated  in  a  partial  vacuum, 
m  the  glycerose  remains  as  a  syrup.  The  syrup  is  diluted  with  water  and  KHO 
ed  until  the  solution  contains  about  one  per  cent,  of  the  base,  on  standing  for  some 
8,  polymerisation  takes  place,  and  amongst  other  compounds  a.  acrose  is  formed. 

He  abo  repeated  the  above-mentioned  Loew's  process,  and  found  that  Loew'a  for- 
te was  a  mixture  of  various  aldehyde  and  ketone  sugars.  Upon  treating  formoee 
h  excess  of  Ph-hydrozine,  a  misture  of  Ph-glucosazones  were  formed,  all  of  which 
•e,  I'-ith  onr  exception,  soluble  !ii  ahxihol  or  elher.  The  insoluble  one,  on  being  treated 
b  strong  HCl,  yielded  the  osone,  which  with  Zn  and  A  gave  a.  acrose.  This 
ly,  formed  by  either  of  the  three  procestses,  afforded,  upon  rsductiou  with  Na 
algam,  a  body  to  which  he  gave  the  name  □.  acritol,  and  which  only  dilTered 
m  mannitol*  in  its  optical  inactivity.  It  struck  him  that  this  might  be 
fUve  mannitol  and  a.  acrose  inactive  mannose.  The  first  conjecture  was 
ioubtedly  true,  but  the  second  a  little  removed  from  the  truth,  eince  n.  acrose 
-ned  out  to  be  a  hi'uulose.  The  purified  a.  acrose  must  naturally,  from  the 
de  of  its  formation,  viz.,  the  reduction  of  the  osone,  he  a  K'vulose  ;  but  the  original 
^r  might  be  either  an  aldehyde  or  a  ketone.  Its  formation  from  glycerose  led  to  the 
w  being  entertained  that  it  was  an  aldehyde.  Placing  two  molecules  of  glycerose  to- 
ier.  CHjOHCHOHCOH-kCHOHCHOHCOH,  it  would  seem  most  probable  that 
I  <^  tfaa  H  atoms  in  the  second  CH^OU  would  simply  step  back  and  unite  with  the 
K  group  of  the  first  molecule,  yielding  the  aldehyde  sugar,  CH,0H-4(CH0H)C0H. 
irms  found  that  on  treating  the  original  solution  in  which  the  sugar  had  been  ^n 
a«d  with  Fh-hydrazine  in  the  cold,  no  crystalline  hydrazone  was  formed,  as  is  the 
i  with  mannose,  and  that  only  on  heating  is  a  glucosozoue  yielded.  This  reaction  is 
ractei'istic  for  InDvulose. 

The  formatioa  of  a  sugar  allied  to  grape  sugar,  by  the  condensation  of  formalde- 
le,  ia  of  great  interest,  since  it  has  baen  assumed  by  several  botanic o-physioiogista 
t  this  ia  the  first  step  in  the  process  of  ofsimilation.  By  the  agency  of  the  chloro- 
'11  Cflls,  the  HjCOj  bst  two  atoms  of  0,  forming  formaldehyde  HCOH  ;  three 
lecules  of  this  palymeriae  to  form  a  molecule  of  grape  sugar  C  H,  Ug,  which  by  some 
lilt  process  loses  another  molecule  of  II<,0  and  becomes  starch.  The  synthesis  recently 
ctibed  gives  considerable  confirmation  to  this  view. 

If  then  u.  acrose  be  identicjl  with  I.  Iievulose,  either  it  or  one  of  its  derivatives 
to  he  able  to  bo  split  up  into  their  optically  active  components.t     Fermentation 

i  ■  er  yeast  was  found  to  ferment  away  the  R.  portion  and  leave  the  L.,  but  here, 
nrlably  added,  wlilcb   ujusiiJerBbly 


4 


i  Uomeride^  bocis  wu  u 


uisicg  mannitol  ao<l  ii 
tt  optical  activity. 

m  lednclioD  with  Na  amalgam,  fields  tbe  alcohol  of  tbe  lerlei,  maamtol. 
n  o(  the  Berics  can  ba  ottained  in  tbe  maaaer  before  described. 
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obviously,  the  R.  mannoee  is  lost,  so  far  as  further  experimentation  with  it  is  oonoemed. 
In  order  to  efbct  the  splitting  up,  the  acid  was  subjected  to  investigation.  The 
mannonio  add  salts  of  various  organic  bases  were  tried,  such  as  dnchonine  and  ciDchoni- 
dine,  etc.^  but  all  these  were  found  to  be  too  soluble.  Strychnine  was  found  to  form  a 
mannonate  which,  upon  evaporation  of  its  aqueous  solution,  deposited  itself  as  a  mm 
of  fine  crystalline  needles.  If  these  be  dissolved  in  absolute  alcohol,  a  clear  solation 
forms  for  a  moment,  but  almost  immediately,  at  a  boiling  heat,  the  difficultly  solable 
L^  mannonate  of  strychnine  falls.  This  predpitate,  upon  purification  and  removal  of 
the  strychnine,  yields  pure  L.  mannonic  add,  and  from  this  all  the  L.  members  of  the 
series  can  be  formed. 

The  separation  is,  however,  by  no  means  complete,  the  alcoholic  mother  liquor 
containing  besides  all  the  B.  mannonate  of  stryohniae  about  a  third  of  the  L.  salt.  In 
order  to  obtain  the  B.  add  pure,  the  strychnine  is  removed  from  the  mixed  salts  left  bj 
the  last  experiment,  and  the  solution  of  the  mixed  adds  treated  with  morphine.  From 
this  liquid  there  separates  after  long  standing  crystals  in  large  quantity  of  R  mannoDate 
of  morphine.  These  on  purification  and  removal  of  the  morphine  yield  R.  mannonic 
acid,  agreeing  in  every  particular  with  the  add  obtained  from  ordinary  mannitoL  From 
this  add  can  obviously  be  produced  all  the  members  of  the  R.  seiies. 

Here  then  the  synthesis  of  the  whole  group  from  formaldehyde  is  complete,  and 
as  this  body  can  be  made  from  methylic  alcohol,  and  the  alcohol  in  its  turn  be  built  up 
from  the  elements,  the  synthesis  of  the  whole  mannitol  group  from  the  elements  follows 
as  a  natural  consequence.  The  series  of  reactions  involved  in  this  process  are  grouped  in 
the  accompanying  table.  The  way  is  long  and  tedious  at  present,  and  the  percentages 
of  the  compound  formed  in  some  of  the  processes  very  small,  but  no  doubt  better  and 
simpler  modifications  will  be  discovered  hereafter. 

From  Acrolein  Bromide,  Glycerose,  or  Formaldehyde  arises, 


a.  Acrose. 


Heated  with  Fh-hydrazine  and  Acetic  Add  yields 

I 

I.  Fhenyl-glucosazone. 

I 

Ti*eatment  with  strong  HCl  gives 


I.  Glucosone. 
Reduction  with  Zn  dust  and  Acetic 

I 

I.  Laevulose. 


Fermentation  with  yeast 


Reduction  with  Na  Amalgam 


L.  Lievulose  I.  Mannitol 

Oxidation  with  HNO, 
I.  Mannose. 

I    I 


U.  Glucosoue 
lleduction  with  Za  dust  and  Ace^iic  Add^l 

I 
Glucose,  It.  Ltevulose. 

I  may  meotion  in  passing  that  Fischer  found  that  by  boiling  ivoiy-nuts  havings 

with  dilute  11,30  ,  they  yield  about  30  per  cant,  of  R.  mannose,  and  as  this  fermaols 

rly,  be  suggests  ihgst,  which  are,  at  the  present  time,  a  waste  articlo,  as  a  sourca  of 
Ol. 
So  far  Dothiog  has  been  E&id  about  glucose.     This  body  ia  much  akin  to  mannose. 
It  po^eAses  the  same  structural  formula,  forms  with    phenyl-hydrazine  the  same  gluco- 
Bazone,   which   yields  the  same  osone  and   lasvulose.     Upan  reduction,  both  aldehydes 
yield   the   eamo  alcoh5l  matinitol,     Their  polarising  activities  are,   however,  different. 
Deztrosa  turns  much  further  to  the  right  than   mannose.     The  hydrazanes  are  ako 
different;  that  of  the  former  being  soluble,  that  of  the  latter  baing  comparatively  in - 
soluble.     By  oxidation  with  Br  both  yield  acids  and  correspondiog  saltd.     Gluconic  acid 
forma  with  calcium  a  salt  which  separates  from  a  concentrated  solution  in  fine  needlei, 
vhich  gradually  grow  in  the   Uuid  into  cauliflower- shaped  aggregates.     This  form  is 
characteristic  for  gluconate  of  calcium. 
■^       It  is  evident  tlie  difference  between  glucose  and  mannose  must  be  one  of  physical 
^Btnerism  ;  and  for  an  explanation  of  this  we  must  turn  to  the  Le  Bel  and  Van't  HotT 
^Htory.     We  know  that  if  a  C  atom  becomes  associated  with  four  different  groups,  it 
Jf  H  H         CH. 

^MoniDS  optiottliy  active.     Thus  the  molecules  HCH,  HCH,  ECU,   that  U,  methane, 
^P  H         OH       OH 

methylic  alcohol,  ethylic  alcohol,  are  all  optically  inactive  ;  but  so  soon  as  we  introduce  a 
fourth  group,  and  cause  the  C  atom  to  be  united  with  four  different  groups,  we  get  an  opti- 
CH,  CH, 

f  actire  molecule,  aa  in  lactic  acid  H-C-COOH.     This  can  be  also  written  COOHC-H, 
OH  OH 


I 


I 


and  aa  the  groups  are  airanged  in  tbe  one  way  or  the  other,  bo  the  a^d  poUrises  to  tht 
right  or  the  left.  Such  a  0  atom  surrounded  by  four  different  groups  is  called 
asymetric.  Though  the  arrangement  of  lactic  acid  can  be  shown  on  a  level  surface,  some 
other  peculiarities  of  tbe  grouping  round  tbe  C  atom  cannot  be  no  exhibited  ;  for '  b- 
stance,  if  the  four  bonds  of  the  G  atom  were  all  in  the  same  plane,  there  onght  to  ta 


CI 


CI 


I 


two  dififarent  dichloro-metbanee,  HCH  and  ECCl,  which  we  know  there  are  not.     Bat 

CI  H 

if,  aa  according  to  tbe  above-mentioned  theory,  the  four  bonds  of  tbe  C  atom  are  to 
Arranged  that  if  the  atom  be  placed  in  the  centre  of  a  regular  tetrahedron,  they  point 
to  the  four  angles  of  the  figure,  it  will  be  eauly  seen  that  tbe  two  CI  atoms  in  the 
before-mentioned  compound.  Id  whatever  position  they  may  be  placed,  invariably  hold 
the  same  relation  to  the  C  nucleus. 

In  tbe  bexahydric  aldehydes  mannose  and  glucose,  we  have  obviously  four  asymetrio 
C  atoms,  which  may  be  designated  CHOCHOH-CHOH-CHOH-CHOHCH,OH,  and  an 

each  of  these  asymetric  atoms  may  in  its  turn  polarise  right  or  left — in  other  words,  be 
positive  or  negative— sixteen  modifications  are  possible.  Fischer  comes  to  the  condnaion, 
on  vary  plausible  grounds,  that  the  difference  in  the  optical  activity  of  manQoae  anil 
glucose  is  caused  by  an  alteration  in  the  properties  of  the  C  atom  marked  Aa  1,  tiie 
other  three  asymetric  atoms  preserving  the  same  respective  relations  in  the  two  ont- 
pounds  ;  so  glucose  may  be  looked  upon  as  the  right  and  mannose  as  the  left  modlScft' 
tion  of  the  same  system. 

For  the  purpose  of  obtaining  tbe  gluconic  series  from  the  mannonic,  the  iM 
aeemed  the  most  suitable  member  to  work  upon.  Mannonic  acid  may  be  related  to 
gluconic  either  as  racemic  to  one  of  the  optically  active  tartaric  acids,  or  as  racemic  U 
meso'tartaric  add.  In  the  first  case  it  should  be  possible  to  split  up  mannonic  add  into 
gluconic  and  a  second  isomeride.  In  the  second  case  there  would  be  more  prospect  ol 
effecting  the  transformation  by  a  high  temperature.  After  numerous  failures,  the  oon- 
version  was  effected  by  heating  mannonic  acid  with  chinoline  to  HO^  C,  a  mixture  ol 
tbe  two  adds,  mannonic  and  gluconic,  arising,  just  as  a  mixture  of  racemic  andnUN) 
tartaric  arises  upon  beating  dnchonine  racemate  to  170°  C.  After  removal  of  th> 
chinoline,  which  was  liberated  by  Ba(tlO),,  and  distilled  off  by  steam,  the  two  aciJ< 
were  separated  by  conversion  into  their  brucine  salts,  the  mannonic  one  being  insolnblt 
and  the  gluconic  one  soluble.  After  removal  of  brucine  from  the  gluconate,  the  add  t) 
evaporated  until  its  lactone  forms.  This,  by  reduction  with  Ka  amalgam,  yields  glu- 
cose, which  has  the  same  specific  rotatory  power  and  other  characteristi<»  of  the  natuni 
product.  Upon  similar  tteatment  the  I,  and  L.  mannonic  adds  should  yield  an  I.  and  bd 
L.  glucose. 

Fischer  haa  also  made  a  series  of  very  interesting  observations  on  the  saccbarons  or 
sugars  of  the  C„H„0,  type,  which  throw  considerable  light  on  the  constitution  of  tin 
of  them,  amylon  and  lacton. 

Upon  treating  milk-sugar  with  Fh-hydrazine  and  acetic  add  the  osaione  comes  domii 
this  by  treatment  with  HCl  yields  the  osone.  If  this  osone  be  boiled  with  dilute  HCi, 
inversion  takes  place,  and  &  nuxture  of  galactose  and  glucosone  in  equal  molecolM  ariiet- 
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;ure  be  again  tre&ted  with  Pb-hf  drBxioe  and  acetic  acid  Fh-gliicoaazotie  comes 

almost  in  tbe  cold,  since  an  osone  combines  more  readily  with  thk  base  than  an 

Upon  warming  for  some  time  the  Fh-lacbosazoDe  comes  down.     This  shows 

i^olecule  of  miUi-sugar  Is  built  up  of  a  molecule  of  glucose  and  one  of  galactose 

COH   portion    is    only  free    in    one  group,  and  this  tbe  glucose    one,  Mnce 

9^7  group  modified  by  Ph-bydrazine  in  the  milk-sugar  molecule  beforo  inversion. 

[group  of  the  galactose  portion  is  evidently  altered  in  the  anhydride  formation, 

may  probably  be  expressed  by  the  following  formula  ; 

™=0"*(«HOH)0=  So53(CHOH)-COH. 
f]on  or  malt-.siigar  upon  similar  treatment  ^ves  evidence  of  a  similar  anhydride 
between  two  molecules  of  glucose. 

1  treatment  with  Br  lacton  and  amyloa  yield  two  acids  of  tbe  composition 
called  respectively  lactobionic  and  maltobionic.  Upon  inversion  lactobionio 
molecule  of  galactose  and  one  of  gluconic  acid  ;  maltobionic  one  of  glucose 
rf  gluconic  acid.  This  is  alw  confirm-itoty  of  the  structure  given  above, 
oonstitution  of  cane-sugar  is  still  a  mystery,  if  the  attempt  bs  made  to  osmbiue, 
b  of  glucose  and  one  of  lievulose  in  a  similar  manner  to  lacton  or  amylon,  either 
1  ketone  group  remains  active,  and  this  would  necessarily  reduce  Fehling, 
le-sugar  does  not  do.  Probably  tbe  old  view  of  its  being  an  ether  may  prove  to 
i. 

dag  at  the   constitution  of  amylon  and  lacton,  the  idea  has  struck  me  that 
id  starch  may  be  constituted  on  a  similar  principle,  thus, 

C1I,0 _^  CH 

CHO  —- -"""^  3(CH0H) 
3(CH0B)  _^H 

Ca  GHOCH,0  ^^M 

011,0  CHO  •  .3(GH0H)-Ca:  ^^ 

formula  is  obviously  expansible  into  a  ring  of  any  dimensions,  dextrin  con- 
ft  smaller  number  of  groups,  starch  of  a  much  larger.  Supposing  such  a  ring 
Roups  to  be  attacked  by  diastase,  and  broken  up  at  one  point,  tbe  ring  then 
laltodestrin,  i  e.,  a  chain  of  dextrin  groups  with  an  amylon  group  at  each  end. 
.  may  then  be  attacked  at  another  point  and  two  smaller  chains  would  arias 
^her  proportion  of  amylon  to  dextrin,  until  at  last  a  number  of  groups  unite 
m  of  dextrin  on  which  diastase  acts  with  extreme  difficulty, 
lilliani's  cyan-hydrin  process  we  have  a  method  of  proceeding  from  an  aldehyde 
ies  to  the  acid  of  the  one  higher  up,  and  in  this  way  can  be  built  up  from  the 
lo  mannose  a  beptahydiic  acid  ;  this  can  be  converted  into  ita  lactone,  and  by 
into  the  beptn-hydric  aldehyde.  From  this,  by  a  repetition  of  the  process,  can 
itohydi  ic  aldehyde,  and  so  on.  Fischer  has  in  this  manner  obtained  from 
the  faeptahydi'ic  sugar  persite.  Ho  proposes  to  name  the  aldehydes  of  the 
ilar  in  constitution  to  mannose — mannohexose,  mannoheptose,  etc.,  those  akin 
glucohexose,  glucooctose,  etc  ,  the  alcohols  being  expressed  by  changing  tbe 
ibal,  as  mannohexitol,  and  the  acids  by  changing  the  -ose  into  -oaic. 
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On  conuderation  of  the  results  of  these  esperimecte,  we  cannot  fful  to  be  etnck 
viith  some  of  the  curious  features  of  plant  life ;  for  instance,  all  the  carbohydratsa 
hitherto  examined  are  members  of  the  R.  series  ;  for  the  members  of  the  L.  we  h&ve  to 
turn  to  the  gumR,  and  these  are  looked  upon  by  physiologists  to  some  extent  as  excretions. 
They  also  do  not  consist  of  left-handed  members  only,  since  O'SuItivan  has  isolated  from 
a  number  of  goms  an  arabinose  which  rotates  powerfully  to  the  right.  Fischer  is 
inclined  to  take  the  view  that  in  plant  life,  as  in  artificial  synthesis,  the  inactive  series 
•s  first  formed;  this  is  then  split  up,  the  members  of  the  R.  series  being  used  up  ja  the 
formation  of  starch  and  the  other  carbohydrates,  whilst  the  members  of  the  L.  serra  for 
B:)mo  other  unknown  purpose. 

The  inability  of  L.  series  to  undergo  alcoholic  fermentation  is  also  very  curions ; 
bacteria  seem  to  be  able  to  attack  R.  or  L.  equally  -well. 

The  discovery  of  some  meansof  produdng  the  licvulose  of  the  L.  series  (that  is,  the 
dextro-rotatory  one)  on  a  commercial  scale,  would  be  of  ^reat  adva^ntage  to  brawera,  ai 
it  would  enable  them  to  produce  a  beer  capable  of  retaining  indeBnitelya  certain  amount 
of  sweetness,  a  purpose  for  which  saccharin  has  been  proposed.  The  addition  of  ■ 
carbohydrate  sugar  would  be  obviously  much  less  objectionable  than  the  use  of  a  chemical 
compound,  iu  no  way  allied  to  the  sugar  group  e.^cept  in  taste. 

Those  desirous  of  pursuing  the  subject  further  are  referred  to  the  original  papen 
in  the  "Berichte"  of  the  Berlin  Chemical  Society,  volumes  xviii.  to  xxiii.,  where  the 
fullest  details  will  be  found.  Excellent  abstracts  have  also  appeared  in  the  journal  of 
the  Chemical  Society  from  the  year  188"  up  to  the  present  time. 

In  conclusion,  1  have  to  thank  Mr.  Arthur  R.  Ling  for  much  valuable  assistance  in 
the  preparation  of  this  paper. 
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ON  SOME  POINTS  IN  THE  ANALYSIS  OF  MILK. 
Ey  II.  Droop  Ricsuond 
(Second  Cbemiet  in  the  K.hedivial  Laboratory,  Curo). 
Head  al  Metling,  June,  1890. 
TtiE  importance  of  the  determination  of  the  density  of  milk  cannot  be  too  stfil^J 
insisted  on,  as  it  affjrds  a  most  valuable  means  of  checking  the  results  obtained  io  in 
analysis,  being,  in  my  opinion  at  least,  as  valuable  as  a  duplicate  determination  of  tHl 
constituents ;  but  there  are  one  or  two  precautions  to  be  taken  in  this  determination  other 
than  those  generally  appliciible  to  density  determinations  ;  as  Vieth  lias  recently  pointiJ 
out  (Analyst,  XIV.,  p,  00),  the  density  of  milk  is  not  constant  until  about  twenty-twato 
twenty-four  hours  after  milking,  a  gradual  augmentation  taking  place.  It  is  the  fiiul 
density  which  should  be  taken  as  the  normal  density  of  the  sample,  as  it  is  the  one  tbit 
has  been  assumed  in  the  calculation  of  milk  formula.  Milk  is  a  substance  which,  whtt 
shaken,  holds  air-babbles  very  tenaciously,  and  sufficient  time  must  always  be  gtm 
after  mixing  the  sample  to  allow  of  the  elimination  of  the  bubbles  ;  attention  to  thvi 
two  points  is  necessary. 

Some  time  ago  I  published  (Analyst,  XIV.,  I2G)  a  formula  for  calculating  tine  fit 
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ata  the  total  solids  and  the  denBity  (a   printt 
63  -  ,  the  real  formula  being  T  =117  F  + 


r  in  the  text  gave  T=  ]'17  F—  J 
This   formula   gave  practically  I 


flsame  reeults  as  that  published  previously  by  Hehner  and  mjselE  (Analyst,  Xtll.,  2 
tiioh  formed  the  baeis  of  the  "  mtlk  scale  "  (Analyst,  XIIT.,  65).     The  accuracy  cf  these 
rmulw  for  con'a  milk  has  been  corroborated  by  some  hundreds  of  analyses  in  various 
boratories  in  different  countries. 

I   have  now  extended  these  formulie  to  include  the  cilculation  of  milkeugar  and  i 
ateids,  the  density,  fat,  total  solids  and  ash  being  known. 

This  formula  is 


P  =  2-6  T  +  3 


i  A  -  3  33  F  - 


ihisf. 
proteidi ;  T  =  total  solids ;  A  =  ash  ;  F  =  fat ;  D  =  density ;  water  at  fiO"  F. 
being  taken  m  1  ;  and  G  =  1000  D  -  1000). 
pe  difference  between  the  total  solids  and  the  fat,  proteids,  and  ash  gives  the  milk- 
in  this  formula  it  baa  been  afisumed  that  every  thing  that  is  not  fat,  prot«idB,  or 
h  is  milk-sugar,  an  assumption  which  is  not  strictly  correct,  but  which  introduces  a  small 
ror.  Another  error  is  probably  introduced  by  the  fact  that  the  ash  in  milk  is  not  the 
me  as  the  salts  existing  in  milk,  but  of  this  I  fhall  speak  later ;  the  errors  betweei 
oteids  and  milk-sugar  found  and  calculated  vary  between  -I-  '4  and  —  '4. 

From  the  formula  it  is  easy  to  calculate  the  iuflueDca  of  one  gram,  of  each  of  the  | 

Ienta  in  100  c.c.  on  the  density  and  from  that  the  density  in  solation. 
«  figures  are 
InfluGDce  ot  1  {(i3.ni.  in  100  c. 
e  figures  tor  the  density  show  a  remarkable  agreement  with  those  directly 
it«rmined  thus.  Prof.  Fleischmaun  has  found  ('f./-  Lnndus.,  Kxziii ,  251)  that  the 
■erage  density  of  butter-fat  is  '93  ;  for  milk-sugar  many  observers  agree  in  giving  1'65  ; 
r  casein  Hehner  (Analyst,  VIII.,  253)  gives  1*31,  a  number  obtained  from 
Imittedly  not  in  a  state  of  absolute  purity,  while  from  the  figures  of  Duprc  (Analyst, 
nr.,  243}  I  calculate  that  the  density  of  casein  and  albumin  is  134 ;  for  the  aeh  I 
Jculate  from  Dupri's  figures  {loc.  cit.)  a  density  of  30, 
The  figures  are  then  thus  : — 


Density, 


Sogu-.. 

4fl0 

1-667 

Proteids 

2e7 

. .       1-346 

Aah    .. 

7-57 

. .       4-12 

Fat     .. 

Milk-sugar 

Proteids 


IB  s^reement  between  the  two  series  of  figures  is  sufficiently  exact  except 
Uie  ask.     To  this  1  do  not  attach  much  importance  for  two  reasons.    It 
jure  on  which  J.  place  least  reliance,  as  a  small  variation  in  the  factor  producciB  a  large 


1-65  1-667 

1-31  (Hehner)  1 
l-34(DuprO  J 
30  4-12 


T&ri&tio&  in  the  density  calculated  tberefrom,  being  more  than  t«a  times  as  \»tn  u  Ji 

the  other  constituents.  Then,  as  Stlldner  has  pointed  out  {Laiidw.  Verguch.  Stat.  3S, 
351),  the  ash  of  milk  does  not  accurately  represent  the  salts  already  existing  themo, 
the  citrates  and  other  organic  salts  being  decomposed  into  carbonates,  which  are  nea- 
tralised  by  phosphoric  acid  produced  by  the  combustion  of  the  phosphorus  of  the  caseio. 
Neglecting  the  case  of  the  ash,  then,  I  think  there  is  sulBcient  proof  io  the  above  figmw 
that  the  density  of  milk  is  a  simple  function  of  that  of  its  constituents. 

The  agreement  between  the  two  sets  of  figures  also  t«nds  to  show  the  accuracy  ol 
the  methods  of  analysis.  This  is  especially  important  in  the  case  of  the  fat,  as  doubt  baa 
been  cast  on  the  method  employed  (the  Adams  method  as  modified  by  myaelf)  ;  but  irbeii 
we  have  a  formula  calculated  actually  from  the  results  of  analysis  with  almost  identii^ 
factors  to  those  determined  directly,  I  maintain  that  it  is  very  strong  evideaee  tiiat  tfat 
methods  employed  in  the  analysis  have  been  correct  onee  ;  and  tfas  fmiDula  is  not  one 
for  a  particular  process,  but  becomes  an  absolute  one. 

{iUonxiunon  qf  the  Sociely'i  I'roceeJingM  ) 


ON  THE   QUANTITY  OF  VOLATILE  ACIDS   PRESENT    IN  BUirER  FAT, 

B?  Db.  p.  Victh.^ 
At  the  meeting  held  in  June,  1889,  I  laid  before  our  Society  the  resulta  of  a  tatlur 
extensive  series  of  determinations  of  the  volatile  acids  obtained  from  hutt«r  fat»,  tnated 
according  to  Iteicbert-Wollny's  method  (The  Analyst,  1885,  vol.  xiv.,  p,  U7).  Tfa» 
present  paper  is  a  continuation  of  that  read  last  year.  Some  of  the  results  pubUshH 
at  that  time  being  rather  remarkable,  I  thought  it  desirable  to  extend  the  inveetigatioD 
and  thereby  collect  more  evidence.  Last  year's  paper  recorded  results  up  to  the  lllh 
of  June,  and  I  will  now,  without  further  preliminaries,  proceed  to  put  before  you  thfl 
results  obtained  since  then  until  the  end  of  June  of  the  present  year, 

A  sample  of  pure  butter-fat  rocei\'ed  from  Kiel  in  July,  1888,  which  on  former 
occasions  had  required  from  Sl'G  to  32'1  c.c.  deci-normal  alkali,  was  repeatedly  re- 
examined, with  the  following  results  : 

No.  1.     Buttei-fat  from  Kiel  (a)  19-9-89  318 

(b)  12.12-89       32-3 

(c)  16-4-90  32'0 

This  butter-fat  ha£  been  kept  in  a  well-stoppered  bottle  protected  against  the  action 
of  light,  and  does  not  exhibit  signs  of  decomposition. 

I  had  occasion  to  examine  a  large  number  of  samples  of  butter,  as  it  appaais  b 
the  market ;  they  ore  here  arranged  according  to  the  sources  from  which  they 
derived, 


BuTTBR 

Manufactuem) 

nr  LosDon. 

No. 

Daw. 

No 

Date. 

No 

3. 

30-7- 89 

27-1 

12 

24-9-89 

25-8 

31 

8-4-90 

S9-S 

3. 

6.8-89 

26 '0 

13 

1-10-89 

26-1 

22 

15-4-90 

28-S 

4. 

6-8-89 

25-9 

14 

8-10-89 

26-1 

23 

22-4-90 

277 

6. 

13-8.89 

26'2 

15 

15-1089 

26-7 

24 

29-4-90 

38'3 

6. 

20.8-89 

26'5 

16 

6.11-89 

26-8 

25 

G-5-90 

iH 

7. 

20-8-89 

26-7 

17 

12-11-89 

26-8 

36 

13-5-90 

Si-i 

8. 

27-8-89 

26-8 

18 

25-3-90 

30-0 

27 

20-5.90 

Mi 

9. 

3-9-89 

26-3 

19 

25-3-90 

29-1 

28 

3-6-90 

M-fi 

10. 

10-9-89 

26-0 

20 

31-3-90 

29-1 

29 

24.690 

3T-S 

11. 

17-9-89 

26-4 

•Thia  paper 

waalnteod 

^fc 

IT  the  ooantry-meeUiig,  which 

"iiT 
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All  these  results  fall  within  the  limits  which  we  are  accustomed    to  look  i 
al,  viz.,  from  25  to  30  ;  thejr  are  lower  in  the  Bscond  half  of  last,  and  higher  ic 
t  half  of  the  present  ;ear. 

OtoEB   ENCLtsn    BcTTER. 
No,  Date.  |  No.  Dale. 

30.  15.4-9U  27'3  |  31.  30-6-aO  25-0 

Sample  No.  31  was  butter  from  a  email  pri\-ate  dur^,  and  very  rancid  ^ 
iTceivw). 

Fb£nch  Bdtteb. 


Date. 

13-6-89 

29-9 

No. 
45. 

Date. 

10-12-89 

25-6-89 

.10-4 

46. 

17-12-89 

2-7-89 

30-5 

47. 

31-12-89 

9-7-89 

2»-8 

48. 

7- 1-90 

16-7-89 

a(V3 

49. 

14-1-90 

23-7-89 

30-3 

50. 

21-1-90 

15-10-89 

29-0 

51. 

28-1-90 

22-10-80 

39-3 

52. 

4-2-90 

29-10-99 

28-6 

53. 

11-2-90 

12-11-89 

28-8 

54, 

18-2-90 

19-11-89 

27-3 

55. 

25-2-90 

26-11-89 

28  3 

56. 

4-3-90 

3-12-lD 

29*3 

57. 

11-390 

All  these  sample 

BconiA 

ned,  as 

may  be  seen 

latile  acids,  the 

results 

being, 

with  one  ei 

27-7 


Date, 


31-3  90 

28'7 

8-4-90 

290 

22-4-90 

28-8 

29-t-90 

29-7 

6-5-90 

300 

ia-5-90 

30  5 

20-5-90 

30-8 

24-5-90 

30-5 

3-6.90 

30  2 

126-90 

306 

17-6-90 

29-8 

24-6-90 

39-4 

29-1 

29-1 

1  from  the  figure?,  rather  large  amounts 

exception — sample  No.  +6— allabavo  37. 

beh  has  been  said  of  late  of  Ihe  wholesale  adulteration  of  butter  going  on  in  the  north 

jf 'Awice.     Heie  we  have  a  number  of  samples  which  were,  no  doubt,  quite  genuine  and, 

Uk/  add,  very  good  id  e\'ery  respect. 

Danish  Butter. 


29-8 


I  No. 
71. 


I   No. 
I  72. 


291 


Tb«  results  of  the  examination  of  these  few  samples  call  for  n 

KiBL    BtiTIEE, 


2-7-89 
9  7-89 
16-7  89 
23-7-89 
30-7.^9 
6-8  89 
15-10  89 


Mn 

28-6 

82 

27  li 

83 

2f.-9 

84 

26-7 

85 

27'.'> 

86 

24-7 

87 

27-6 

88 

24-!< 

89 

22 '8 

90 

Date. 

22-10  89 

21-7 

No, 
91. 

Date. 
11-2-90 

29-8 

29-10  89 

22-0 

92. 

19-2.90 

29-7 

5-11-89 

211 

93. 

25-2-90 

30-2 

4-12-89 

29-2 

94. 

4-3-90 

30-7 

10-12-89 

29-3 

95. 

13-3-90 

30-2 

17-12-89 

29'8 

96. 

24-5-90 

28  9 

23-1-90 

30-2 

97. 

12-6-90 

29>4 

28-1-90 

29-5 

98. 

17-6-90 

29-9 

4-2-90 

29-7 

The  series  of  samples  of  Kiel  butt«r  comprises  some  with  very  low  volatile  acids. 
I  low  results  have  already  been  mentioned  in  a  paper  which  I  read  before  our 
ety  at  the  February  meeting  of  the  present  year  (The  Anai-Tst,  1890,  vol.  iv,. 
Great  doubis  mere  then  eipreased  as  to  the  genuineness  and  purity  of  the 
■pies  in  question,  to  which,  of  course,  I  cannot  swear.  But  I  repeat,  moat  empbati- 
K,  my  firmest  conviction  that  the  samplfs  were  entirely  free  from  any  sophisticatioa 
f  tever,  coming,  as  they  did,  from  two  very  well-known  and  managed  dairies,  which 
■  entirely  beyond  suspicion.  It  is,  perhaps,  more  convindng  than  my  belief  to  shoe 
e  peculiar  variations  which  the  amounts  of  volatile  acids  underwent. 
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From  the  one  dairy  samples  were  examined  at  the  following  dates  and  wiUi  the 
following  results : — 


No. 

55, 

last  year's  paper 

28-5-89    27-3 

19 

56 

99 

99                99 

4-6-89       28-7 

9f 

67 

99 

99                91 

11-689     27  4 

9» 

74 

present  paper 

25-6-89     27-6 

99 

75 

99 

99 

2-7-89       25-9 

19 

78 

99 

99 

23-7-89     24-7 

>» 

80 

99 

99 

6-8-89       24-2 

99 

81 

99 

99 

15-10-89  22-8 

99 

84 

99 

99 

5-11-89     2M 

>9 

85 

99 

99 

4-1289     29-2 

99 

86 

99 

99 

10-12-89  29-3 

iry 

the 

following  results 

were  obtained  :- 

No 

.76 

present  paper 

7-7-89      26-7 

99 

77 

99 

99 

16-7-89    27-5 

19 

79 

99 

99 

30-7-89    27-6 

19 

82 

99 

99 

22-10-89  21-7 

99 

bZ 

99 

99 

29-10-89  22-6 

99 

88 

99 

99 

22-1-90     302 

99 

90 

99 

99 

4-2-90      29-7 

99 

91 

9» 

99 

11-2-90     29-8 

99 

92 

)9 

99 

19-2-90     29-7 

99 

93 

it 

99 

25-2-90     30-2 

99 

94 

99 

99 

4-30-90     30-7 

99 

96 

99 

)9 

24-5-90     28-9 

In  the  case  of  both  dairies,  but  more  notably  in  the  case  of  the  first  one,  when 
there  are  not  so  large  intervals  between  the  several  samples,  we  notice  the  volatile  adds 
to  drop  down  to  an  exceedingly  low  point  during  the  time  from  August  to  November. 
This  is  the  time  when,  in  Schleswig-Holstein,  most  of  the  c^ws  are  at  the  end  of  the 
period  of  lactation.     That  the  butter-fat  present  in  the  milk  of  stale  cows  contains,  as  a 
rule,  an  amount  of  volatile  acids  below  the  normal  limit  has  been  found  by  several 
observers,  and  this  fact  has  certainly  something  to  do  with  the  low  results  in  question. 
I  am,  however,  inclined  to  think  that  there  were  other  natural  influences  at  work,  and 
am  glad  to  know  that  the  matter  will  be  closely  investigated  this  year  under  more 
favourable  CDnditions  than  those  undar  which  I  had  to  work. 

Investigations  executed  in  various  countries  have  proved  beyjnd  doubt  that  the 
volatile  adds  in  butter-fat  fall  below  the  normal  limit  much  more  frequently  than  was 
supposed  to  be  the  case  about  two  years  ago.  The  fact  exists,  but  as  to  the  reasons  we 
are  still  very  much  in  the  dark.  I  shall  have  to  add  a  further  number  of  abnormal 
cases,  but  as  to  their  explanation,  I  am  afraid  I  have  nothing  to  advance. 

The  samples  which  I  have  to  mention  in  what  follows  are  all  samples  of  batter 
produced  in  my  laboratory  by  shaking  cream  in  a  wide-mouthed,  glass-stoppered  bottle. 

Two  samples  of  cream  received  from  a  butter-factory  in  Sussex  gave  the  followisg 

results : — 

Cbeam  fbom  Ql.,  Sussex. 

No.  '    Date.  I  No.  Date. 

99,  24-6-89        28*5  100.  10-12-89      28-6 
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Tftm  now  coming  to  a  series  of  samples  comprisiDg  aboormal  resulta.     The  butter- 

0  which  all  these  samples  refer  waa  obtained  from  craam,  separated  by  centrifugal 
from  the  milk  jielded  by  cawa,  which  were  kept  at  the  Aylesbury  Diiry  Company's 

e  near  Horsham. 

1  had  found  last  year  that  the  volatile  acids  in  butter-Fat  produced  by  the  cow6  kept 
le  said  estate,  were  abnormally  low  duiing  the  month  of  February,  March,  and  part 
pril ;  that  the  resnlta  rose  up  to  and  above  the  limit  of  25  towdrda  the  end  of  April, 
that  they  kept  so,  though  never  riaiag  very  high,  until  the  early  part  of  June. 
)  tiien  the  following  results  have  been  obtained: — 

CllEAU   FROU   HOBBHAH. 


Date. 

No. 

Date. 

No, 

Dntc. 

lB-6-89 

2G-2 

120. 

28-10-89 

25-4 

138. 

3-3-90 

24-1 

24-6-89 

2S'2 

121. 

4-11-39 

24-8 

139. 

10-2-90 

233 

1-7-89 

25-5 

122. 

11-11-89 

24-8 

140. 

17-3-90 

238 

H-T-89 

25-9 

123. 

18-11-89 

25-1 

141. 

24-3-90 

236 

16-7-89 

25-8 

124. 

25-11-89 

24'0 

142. 

31-3-90 

236 

23-7^9 

25-7 

12S. 

2-12^9 

23'9 

143. 

7-4-90 

24  3 

20-7-89 

261 

126. 

10-13-89 

21-7 

144. 

14-4  90 

24-5 

5-8-89 

25'8 

127. 

16-12-89 

22-6 

145. 

214-90 

25-6 

13-8-89 

25-1 

128. 

23-12-89 

213 

146. 

28-4-90 

25-7 

19-8-89 

24  9 

129. 

30-12-89 

21-7 

147. 

8-5  90 

25-1 

2T-8-89 

25-1 

1311. 

6-1-90 

22-1 

148. 

12-5-90 

25-9 

3-9-89 

23-7 

131. 

13-1-90 

23' 1 

149. 

19-5-90 

25-4 

10-9-89 

23-9 

132. 

20-1  -i>U 

233 

150. 

24-5-90 

250 

1«.9-H9 

23-3 

133. 

27-1-90 

23  2 

151. 

2-6-90 

25-6 

«-9-99 

23*3 

134. 

3-2-90 

231 

152. 

9-6-90 

26-2 

SO-9-89 

238 

135. 

10-2-90 

22-6 

15.3. 

17-6-90 

26-8 

7-10-89 

24-2 

136. 

17-2-90 

239 

154. 

24-690 

250 

U-10-89 

25-2 

137. 

94-2-90 

23-6 

165. 

30-6-90 

25'6 

21-10-89 

25'8 

The  Ggaresshow  that  the  results  kept  above  25  until  the  end  of  August ;  that  they 
ped  below  25  during  September  and  part  of  October  ;  that  they  rose  again  and  kept 
e,  or  almost  up  to  2?  till  about  the  middle  of  December ;  that  they  were  below 
rom  that  time  until  the  middle  of  April;  and,  lastly,  that  from  the  second  half 
■pril  up  to  the  time  at  which  the  present  record  closes,  they  were  again,  slightly 
gb,  but  regularly  above  25.  On  comparing  the  results  of  last  and  the  present. 
,  M  f ar  aa  that  is  possible,  one  linda  that  the  figures  preeent  similar  featntes  in 
■  fluctuations. 

As  to  the  herd  of  cons  yielding  in  their  milk  a  fat  of  so  frequently  abnormal  com- 
.ion,  it  was,  in  June,  1S89,  composed  of  Shorthorn,  Jersey  and  Kerry  cowa.  The 
tyt  were  eliminated  in  the  latter  part  of  August,  1889,  and  tinw  that  time  there 
Hit  fifty  cows  milked  daily,  about  three -fourths  of  that  number  beiog  Sfaort- 
i  one-fourth  Kerrys.  The  cows  are  kept  io  exceptionally  well  built,  lighted 
lated  eheds,  which  some  of  our  members  will,  I  dare  say,  remember,  from  the 
n  oar  Society  paid  to  the  estate  in  June,  1887.  The 'cowa  do  not  cnlve  at  o 
!  time  of  year ;  care  i?,  moreover,  taken  that  there  are  always  cowa  in  the  I 


I 
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Various  Btages  of  lactatiott.  The  food  is,  for  the  most  part,  home-grown,  and  dots  not 
present  any  unusaal  features,  as,  indeed,  do  none  of  the  conditbns  under  which  tin  con 
ara  kept. 

SOME  POINTS  IN  TUE  DETERMINATION  OF  SILICA  IN  8ILICATB3  BY 
FL'SION  WITH  ALKALINE  CARBONATES. 
Bi  James  P.  Gilrget,  S.B. 
Tbs  usual  method  of  determining  eilica  in  bilicateH  — that  of  fusion  with  the  allnliM 
carbonates,  decomposition  with  hydrochloric  acid,  and  subsequent  evaporation  to  dryuM 
^doea  not  always  give  satisfactory  results.  This  method  is  universally  describsd  in 
the  text-books  as  being  accurate,  with  the  occasional  caution  that  the  filtrate  shooU 
also  be  ex<>niined  for  any  silica  which  may  not  have  been  rendered  insoluble  by  enpon- 
tion  to  dryness.  But  one  looks  in  vain  for  any  intimation  of  what  may  be  the  amounC 
of  the  error,  in  the  determioation  of  silica  as  usually  carried  out,  if  one  neglect*  to 
examine  the  filtrate.  There  is  no  doubt  that  many  chemiata  have  had  trouble  with  thii 
method,  and  some  have  given  it  up,  preferring  to  volatilize  the  silica  witQ  bydroflaorie 
and  sulphuric  acidf,  and  after  a  careful  analysis  of  the  residue,  to  calculate  the  siUoa  bf 
difierencB.  A  recent  writer  *  makes  the  statement  that  he  has  never  been  able  to  obUin 
moru  than  97'3  per  cent,  of  the  total  silica  in  highly  siliceous  bodies  by  the  fduOt 
method.  The  following  work  was  undertaken  in  the  hope  of  discovering  some  of  Hit 
sources  of  error  in  the  fusion  procest:. 

The  influence  of  the  temperature  at  which  the  silica  is  dehjdrated  was  first  investi- 
gated. Most  authorities  say  that  evaporation  on  the  water  bath  to  complete  dtynen 
or  until  no  more  hydrochloric  acid  ia  given  off,  is  suQlcient  to  dehydrate  the  ulica,  butt 
few  recommend  subsequent  heating  in  an  air-chamber  to  a  temperature  of  110"  C.  A 
higher  tempernture  than  110°  C.  is  said  by  Frosenius  to  be  inadmissable,  sines  tbersk 
liability  of  the  silica  recambining  with  the  bases  present  to  form  silicjites  partlallf 
decomposable  with  hydrochloric  acid. 

To  test  the  influence  of  temperature  on  the  amount  of  ei  ica  obtained,  the  foUomng 
determinations  of  silica  were  made  in  a  blast-furnace  slag  containing  about  4G  per  cent, 
of  lime,  10  per  cent,  of  alumina,  and  less  than  one  per  cont.  ot  magnesia.  The  ailic* 
was  dehydrated  at  various  temperatures,  but  in  all  other  respecla  the  process  was  carried 
out  exactly  as  Freseoiiis  directs.  What  is  generally  called  silica,  that  is,  the  mass  in- 
soluble in  hot  hydrochloric  acid  after  evaporation  to  drynew,  is  given  in  Column  l.d 
the  following  table.  Thii  was  treated  with  hydrotluoric  acid,  and  the  weight  of  Um 
residue  is  given  in  Column  II.  In  the  filtrate  from  the  silica,  the  alumina  was  precipi' 
tated  by  ammonia,  dried,  ignited,  and  then  fused  with  potassium  bisulphate.  The  reeidofi 
left  on  treating  the  fused  mass  with  water  (and  correcting  for  the  impuiilies  of  the 
bisulphate  used)  is  given  in  Column  III.  The  total  silica  in  Column  IV.  i«  calculated 
by  subtracting  the  weight  of  the  residue  left  after  treatment  nitfa  hydrofluoric  acid  from 
the  weight  of  the  silica  as  given  in  Column  I.,  and  adding  that  found  with  the  aluminaio 
Column  III. 
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— Akalyses   Of    BLAsr-FOENACE   Slao 

{OONTAINISG    46    PER    CENT,    LiHB)    BY 

Fusion  with  Alkaline 

Cabbokates. 

j_ 

II. 

m. 

IV. 

Reeidae  in'^^olable  [□ 

Weight  of  lesidoe 

obUlae'J  Irom  treat- 

WeUbt nf  Silica 

Tola)  Sil  ca. 

alter  eviiporation 

ing  Columa  I,  witli 

found  in  AtamlDS, 

K 

to  dijneM, 

bj-drofluoricaold. 

f 

Per  cent. 

Gramn. 

Granu, 

P.r  oen'. 

41-25 

■0003 

•00U6 

41-36 

2 

41-34 

•0024 

■0008 

4117 

3 

41-39 

■0012 

■0009 

41-33 

4 

41-32 

■0020 

■0003 

41-18 

S 

41-22 

■0013 

■0009 

41-10 

6 

41-43 

■0021 

■0007 

41-33 

7 

41-40 

■0014 

■oooa 

41-32 

S 

41-48 

■0017 

■0008 

41>35 

9 

41-33 

■0013 

■0005 

4135 

10 

41-71 

•0036 

■0007 

41-42 

11 

41-53 

-0028 

-0007 

41-27 

12 

41-89 

■0031 

■0004 

41-35 

13 

41-79 

■0033 

■0002 

4141 

U 

41-65 

-0027 

-0005 

41-43 

15 

41-90 

■0028 

■0001 

41-48 

Noe.  1  to  3  iooluaive  were  dehydrated  on  the  water  bath. 
^^HoB.  4  to  6  iDcluaive  were  dehydrated  at  V25'  C. 

^^Bte.  7  to  9  iaclusive  were  dehydrated  on  iron  plate  over  BuDseD  burner. 
^^fci.  10  to  15  inclusive  were  dodydrated  in  air-cbsmber  at  280°  C. 
^^^H  evaporatioQj  were  made  Id  porcelain. 

^^H  this  series  of  results  it  will  be  seen  that  the  tjlica  was  practically  all  rendered  \ 
Bmie,  even  at  the  temperature  of  the  water  bath,  and  that  there  was  no  gain  in  this 
epect  in  using  a  higher  temperature.  But  the  amount  of  foreign  matter  in  the  silica 
Wj  in  general,  perceptibly  higher  at  the  higher  temperature  of  dehydrntion.  This  ia 
'obably  dae  to  the  alumina  being  rendered  partially  insoluble  in  acid.  From  the  fact 
at  very  little  «lica  was  found  ia  the  alumina,  it  would  seem  as  if  tbere  were  no  ten* 
01(7  ^"^  ^B  silicii  to  recombine  with  the  lime  and  alumina  even  at  a  temperature  of 
10^  C  Mob.  13,  14,  and  15  were  digested,  after  dehydration,  with  hot  acid  for  one 
■inrt  in  the  expectation  of  dissolving  out  all  the  alumina  and  other  bases,  but  this 
^ktment  did  not  give  smaller  residues,  after  the  volatilization  of  the  iiitica  with  hydm- 
lorie  add,  than  in  Noe.  10,  11,  and  12,  which  were  treated  only  thirty  minutes  with 

The  geoeral  uniformity  of  the  results  in  thia  seriei  suggested  the  passible  influenu  I 
'  the  calcium  chloride  present  in  dehydrating  the  silica  on  evapoiation  to  dry- 1 
•es.      This  lad  to  the  second  point  considered,  namely,  the  inQuence  of  the  salts  I 
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present  on  the  determiDation  of  silica.  It  is  not  unreasonable  to  suppose  that  some 
salts,  such  as  calcium  chloride,  may  have  a  beneficial  influence,  while  others,  as,  for 
example,  magnesium  chloride,  which  is  decomposed  when  its  solution  is  evaporated,  may 
vitiate  the  silica  determination  by  forming  a  silicate  whidi  will  be  subsequently  decom- 
posed by  hydrochloric  acid  with  solution  of  the  silica.  To  test  the  effect  of  magaesiam 
chloride,  determinations  of  silica  were  made  in  a  slag  containing  about  35  per  cent,  of 
lime,  15  per  cent,  of  magnesia,  and  15  per  cent,  of  alumina.     (Sae  Table  II.) 

Table  II. — Analtsbs   of   a   Blast-fubnace    Slag    (containing    35    peb  cent.  Limi 

AND    15    PER   CENT.    MaGNESIA). 


I. 

II. 

III. 

IV. 

Reddae  ioBolable  in 

Weight  of  residae 

hydrochloric  aoid 

obtained  from  treat- 

Weight of  SUica 

Total  SiUca. 

after  evaporation 

ing  Colamn  I.  with 

found  in  Alumina. 

to  dryness. 

hydroflaoric  aoid. 

• 

« 

Per  cent. 

Granip. 

Grams 

Per  cent. 

1 

33-65 

•0032 

•0032 

33-61 

2 

32-90 

-0014 

•0025 

3318 

3 

33-46 

-0013 

•0013 

33-29 

4 

33-71 

-0027 

•0004 

3340 

5 

33-42 

•0021 

•0008 

3324 

6 

33-75 

•0031 

•0004 

33-36 

7 

33-49 

•0032 

•0011 

33-24 

8 

33-85 

•0045 

•0012 

33-27 

9 

33-90 

•0042 

•0012 

33-30 

10 

33-65 

•0062 

•0062 

33-62 

11 

33-83 

•0046 

•0045 

33-80 

12 

33-95 

•0088 

•0050 

33-60 

Nos.  1  to  3  inclusive  were  dehydrated  on  the  water  bath. 

Nos.  4  to  6  inclusive  were  dehydrated  at  120^  C. 

Nos.  7  to  9  inclusive  were  dehydrated  on  iron  plate  over  Bunsen  burner* 

Nos.  10  to  12  inclusive  were  dehydrated  at  280^  C. 

This  series  differs  from  the  first  mainly  in  the  large  amount  of  impurity  in  the 
silica  and  the  large  amount  of  silica  in  the  alumina  when  the  dehydration  is  effected  at 
a  temperature  of  280^  C.  The  best  results  were  obtained  at  a  temperature  of  120^  C. 
The  increase  of  silica  in  the  alumina  as  the  temperature  is  increased  would  seem  to  be 
due  to  the  magnesia,  for  the  conditions  were,  in  all  other  respects,  the  same  as  in  the 
analyses  of  the  other  slag.  The  above  results  indicate  that  there  is  no  danger  of  the 
silica  combining  with  the  magnesia  at  120^  C,  and  that  at  this  temperature  the  siliei 
is  almost  completely  dehydrated,  the  calcium  chloride  probably  assisting  in  the  dehj- 
dration. 

A  series  of  analyses  was  next  made  on  orthoclase,  practically  free  from  lime  and 
magnesia. 
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Table  III. — Amalt8B8  ( 


L  Sample  or  Obthoci.A8K, 


I. 

11. 

11!. 

IV.            ] 

BeaMoe  ineolnble  in 

Weight  of  ruldne 

hydrocbloric  add 

obUinsd  from  treat- 

Weight ot  BlUca 
found  in  alumina. 

Totkl  Smca. 

ing  Coinnm  1.  with 

todrybeBs. 

hydioBnoric  aoiil. 

Per  cent. 

Onuns. 

Per  cent.     M 

1 

64-80 

■0018 

■0004 

64-62       ■ 

2 

6413 

■0018 

■0030 

64-30       ■ 

3 

6403 

■0026 

•0035 

64-20        ■ 

4 

64'35 

-0020 

■0030 

64-52        ■ 

5 

64-98 

■0050 

■0019 

64-45        ■ 

6 

64-62 

■0036 

■0020 

64-36        1 

7 

64-83 

■0068 

■0030 

64-45        1 

8 

64-97 

■0083 

:0039 

64-36          1 

Noe.  1  and  2  were  dehydrated  on  the  water  bath. 

Nos.  3  and  4  were  dehydrated  at  120°  G. 

No6.  6  and  6  were  dehydrated  on  iron  plate  over  Bunsen  burner, 

Noe.  7  and  8  were  dehydrated  at  280"  C. 


a  that  the   higher  temperature  is  not 
n  the  filtrate.     This  would  eeem  to  be 


This  series  differs  from  the  previous 
'.t':nmpanied  with  an  increased  amount  of  silica 
k  confirmation  of  the  idea  that  there  waa  a  recombination  of  the  nlica  and  the  magnesia  at 
the  temperature  of  280^  C.  in  the  magnesia  slag  ;  and  the  fact  that  the  amounts  of  silica 
foond  in  the  alumina  ai-e  (with  one  exception)  uniformly  higher  than  those  in  the  lime 
slag  indicates,  I  think,  the  beneficial  effect  of  the  calcium  chloride  in  the  dehydration 
the  silica. 

(To  be  ctmtiniied.) 


REPORT   OF    RECENT   RESEARCHES   AND    IMPROVEMENTS 

ANALYTICAL   PROCESSES. 

Thb  Iodine  Number  of  Uhine  4Nd  its  Meahinq.  A.  Jolles.  {Wr.  Med.  WoeJtentdir. 

..  ZeiL,  No.  15,  1890). — The  author  calls  the  iodine  figure  the  quantity  of  iodine 

orbed  by  100  parts  of  urine  solids.     To  carry  out  the  analysis,  10  c.c,  of  the  filtered 

e  are  put  into  a  glass-stoppered  bottle,  holding  about  100  c.c,  and  mixed  with  4  c.c. 

)  —  iodine.     After  standing  in  the  dark  for  eighteen  hours,  the  liquid  is  titrated 

^U>e  usual  manner  with  —  hypo,  adding  starch  solution  at    once  if  the   urine  was 

■rk-oolonred.  Care  must  be  taken  there  is  a  decent  excess  of  iodine  left.  The 
mt  of  solid  matter  per  litre  maybe  calculated  from  the  formula  T  ^  (« — 1)  2330 
\  lepreeenting  the  specific  gravity.     If  10  c.c.  of  urine  absorb  j  grammes  of  iodine,  the 


me      J 

1 


ise  figure  of  the  sample 


lOOOOj 


(- 


I 
I 


180  THE  ANALTST. 

Th«  foUowing  ooDBtitumtta  of  mine  absorb  iodine :  nru:  acid,  urobilin, 
belonging  to  the  phenol  type.  From  the  inveetigation  of  about  140  healthy  orines,  tl 
author  puts  down  the  iodine  figure  from  4  to  5*6  The  variation  chiefly  depends  od  ti 
amount  of  uric  acid. 

If  the  urine  is  from  an  unhealthy  person,  and  oontaina  an  excese  of  bilious  addi 
colouring   mattere,   the  iodine  figure  le  much  increased,  and  may  come  na  high  aa 
Albumenoids  do  not  absorb  any  iodine,  but  in  presence  of  pus  the  urine  will  give  a  i 
high  iodine  absorption.     It  therefore  Beema  the  prooesB  m&y  prove  a  vala&ble  additio 
to  the  analysis  of  urine.  L.  dk  E. 

Tub  EjeldibiM^unnihg  Fbockss  for  EsrutATiHo  Nitroosn.  A.  A-rmMti 
{Ckem.  Zeit.,  No.  31,  1890). — The  author  strongly  recommends  this  process,  a  tolldi 
eoription  of  which  will  be  found  in  the  Analyst,  1889.  Even  such  bo( 
and  iudigotine  practicaUy  yield  all  their  nitrogen  as  ammonia.  This 
surprise,  aa  in  this  process  the  sulphuric  add,  instead  of  getting  weaker  oa  boiliai 
actually  gets  stronger-  No  additions  of  potassium  permanganate  or  mercury,  phosplioii 
anhydride,  or  scores  of  other  bodies  are  required ;  also  no  potasdum  sulphide  during 
distillation- 

The  author   hopes  this  process   will   be  soon  universally  adopted  in  ogricultan 
laboratories.*  L.  db  E. 

Simple  Procbbs  for  tiir  Estiuatioh  op  Nitkooen  in  CaiLi-SALTPSTaE.  0.  Fokutii 
[Ch«m.  Zeit.,  No.  31,  1830). — When  nitrates  are  repeatedly  evaporated  with  hydrochlori 
add,  they  are  gradually  oonverted  into  chlorides.  On  this  fact  the  author  has  founda 
a  process  for  the  assay  of  nitrate,  which,  on  acoount  of  its  simplicity  and  cheapnsn 
no  doubt  be  adopted.  From  2  to  3  grammes  of  the  sample  are  weighed  out  {( 
aliquot  part  of  the  wat«ry  solution  is  pipetted  ofl^  and  heated  to  fusion  in  a 
porcelain  crucible  with  lid.  After  cooling  and  weighing,  25  c.o.  of  hydrochloric  u 
(3  volumes  of  acid,  1  volume  of  water)  are  introduced,  and  the  whole  evaponted 
dryness.  This  treatment  with  add  is  then  repeated  twice  to  expel  all  nitric  add.  Tb 
hydrochloric  acid  must  not  be  too  concentrated,  otherwise  there  would  be 
and  spurting.  The  residue  is  finally  heated  for  some  time  to  ISO''  0.,  then  h«at«d  d 
dull  redness,  and  finally  weighed.  The  amount  of  nitrogen  is  now  calculated  i 
follows :  Instead  of  the  molecule  NO,,  there  comes  one  atom  of  chloi-iue.  Therafo 
the  loss  in  weight  is  in  respect  to  the  nitrogen,  ae  the  difibrence  between  the 
weight  of  NO,  and  the  atomic  weight  of  the  chlorine  to  the  atomic  weight  of 
nitrogen  ;  therefore,  as  6189  -  35-32  ^  2652  :  1401,  or  as  1  :  -SSSaS.t  The  amono 
nitrogen  is  therefore  ascertained  by  multiplying  the  loss  in  weight  by  this  factor.  6i 
a  pity  this  process  cannot  be  applied  when  the  sample  contains  magnedum  ohloddc^ 
this  substance  loses  hydrochloric  add  oo  drying.     The  teet«naly8e8  are  very  satii^cMy 

^ ___^_^ L-  ttiK. 

Note  by  abstractor.— Onnnlng  CTen  auooaeded  In  completely  o 
of  meaC  by  hie  process.     Liquids  are  flrat  evaporated  to  nearly  •Irynew.— L.  de  K. 
f  ■'  Eerind  Atomic  Weight*,"  L.  Mayer  aod  E.  Senbert. 
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NOTE  ON  THE  DETECTION  OF  HOP  SUBSTITtTTES  IN  BEER. 

By  a.  H.  Allen  and  W.  Chattaway. 

Head  at  Mtetinn,  June  18a0. 
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I  method  described  by  one  of  uh  in  the  Asalvst  foi-  June,  1887,  satiafactorilj  dis- 
■iahes  between  hope  and  liop-subBtitutea  id  tlio  majority  of  cases. 
I  It  fBiLi  sometimee  to  remove  tlie  whole  of  the  natural  bitter  of  the  hop,  et^pecislly 
(  where  the  hops  are  old.  lo  nuch  cases  a  better  result  can  be  ohtained  if  the 
1  of  lead  be  removed  by  boiling  with  eulphuric  add,  instead  of  by  sulphuretted 
a  accordance  with  the  suggestion  of  Mr.  Adams,  Concentration  in  presence 
he  sulphuric  acid  appears  to  be  preferable  to  mere  boiling  of  the  dilute  arid  solution 
B  neatraliaing  with  chalk.  If  the  concentrated  liquid  be  agitated  with  chloroform, 
i  of  the  bitter  priociplea  are  extracted  (with  the  exception  of  chiretin).  On 
Mittting  the  chloroform  solution  to  dryness,  taking  up  the  i-eaidue  in  a.  few  diopg  of 
Biol,  adding  water,  and  taming  the  solution,  traces  of  bitter  principles  can  be  detected 
,  wboUy  escape  recognition  when  the  taste  of  the  treated  and  concentrated  beer  is 
Traces  of  hop-bitter  are  often  detectable  when  this  delicate  means  of  obserra- 
I  is  used.  According  to  Dr.  James  Bell,  the  extractive  matters  of  the  beer  interfere 
I  the  complet«  precipitation  of  the  hop-bitter  by  lead  acetate,  though  that  reagent 
i[iitBt«3  the  bitter  principles  perfectly  Ft'om  a.  simple  aqueous  infusion  of  bopa. 
Jell  finds  that  the  solvent  power  of  ether  on  quassia  bitter  is  very  limited,  while  the 
^bitt«rs  are  readily  extraotod.  Hence  on  concentrating  beer  and  shaking  tiie  uddii-;, 
mted   liquid   three  or  four  times  with  ether  the  whole   of  the  hop-hitter  is  extract 
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while  a  large  portion  of  the  quassia  bitter  remains  in  the  aqueous  liquid  and  can  be 
extracted  with  chloroform.  If  the  ethereal  solution  be  evaporated  and  the  residue  dis- 
solved and  treated  with  lead  acetate,  Dr.  Bell  finds  the  hop-bitter  to  be  entirely  preci- 
pitated, while  the  quassia  bitter  remains  in  solution. 

We  are  able  confirm  Dr.  Bell's  experience  to  some  extent.  That  is,  we  find  that 
if  a  beer  bittered  with  old  hops  be  clarified  by  lead  acetate,  the  filtrate  extracted  by 
chloroform  or  ether,  and  the  aqueous  solution  of  the  more  or  less  bitter  chloroform  or 
ether  residue  again  treated  with  lead  acetate,  the  remaining  hop-bitter  is  in  most  cases 
entirely  precipitated ;  though  in  the  case  of  one  obstinate  sample  of  old  hops  sent  us  by 
Mr.  Adams  the  bitter  was  not  wholly  removed  even  by  this  supplementary  treatment. 
Our  experience  is  not  in  accordance  with  Dr.  Bell's  so  far  as  the  behaviour  of  quassia 
with  ether  is  concerned,  the  bitter  being  far  too  easily  extracted  by  ether  to  render  that 
solvent  available  as  a  means  of  separating  quassia  and  hop-bitters. 

With  regard  to  the  modified  method  (Process  II.),  submitted  by  the  President  at 
the  May  meeting  of  the  Society,  a  few  experiments  made  by  us  have  given  very  satis- 
factory results.  Thus  an  obstinate  sample  of  old  hops,  the  bitter  of  which  could  not  be 
removed  by  more  simple  treatment,  gave  a  perfectly  satisfactory  result  when  previously 
treated  with  baryta-water  as  recommended  by  Mr.  Adams. 

But  the  advantage  gained  by  a  more  perfect  precipitation  of  the  hop-bitter  will  be 
more  than  counterbalanced  if  the  treatment  pursued  resulted  in  the  destruction  of  any  of 
the  bitters  of  the  hop-substitutes;  and  fearing  that  this  might  be  the  case,  in  our 
recent  experiments  we  have  rather  adopted  the  opposite  plan.  By  so  doing,  lead  pre- 
cipitation is  still  relied  on  as  a  sorting  test,  but  in  the  event  of  a  bitter  being  present 
which  resists  the  treatment,  we  prefer  to  ascertain  its  nature  more  fully.  This  can  be 
done  by  using  the  sorting  action  of  chloroform  and  ether  as  solvents,  and  treating  the 
extracts  obtained  by  the  evaporation  of  these  with  ammoniacal  basic  lead  acetate.  This 
reagent  precipitates  the  bitter  principles  of  old  hops  and  gentian,  while  leaving  those  of 
quassia,  calumba,  and  chiretta  in  solution.  The  bitter  principles  of  these  substitutes  can 
be  recognised  to  some  extent  by  special  tests^  which  we  hope  further  to  amplify  and 
improve ;  but  already  we  have  achieved  such  a  degree  of  success  as  to  justify  us  in 
laying  certain  of  the  results  before  the  Society. 

Our  experiments  were  first  made  on  decoctions  of  hops,  quassia,  chiretta,  gentian, 
and  other  hop  substitutes,  and  as  these  proved  successful,  we  proceeded  to  try  the 
process  on  mild  beer,  to  which  sufficient  of  the  difierent  bittering  substances  was  added 
to  convert  it  into  a  fairly  palatable  bitter  beer.  Our  experiments  are  not,  therefore, 
open  to  the  objection  raised  against  those  of  Dr.  Bell  and  Mr.  Bannister,  described  before 
the  Hop  Industry  Committee.  These  chemists  obtained  beer  and  added  quassia  and 
other  hop-substitutes  in  proportions  largely  in  excess  of  those  which  would  be  used  in 
practice,  and  thus  operated  under  conditions  unfairly  favourable  to  their  detection. 

The  following  table  exhibits  the  method  we  have  so  far  found  most  succefisful  for 
effecting  the  separation  and  detection  of  bitter  principles  in  beer.  By  the  use  of  other 
reagents,  especially  ferric  acetate,  a  further  difierentiation  can  be  effected,  but  we  prefer 
to  postpone  a  description  of  these  experiments  till  we  have  verified  the  reactions  at 
Jeisnre^ 
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Outline   Pbocess   for  the   Dbtectios  of  Bitter  Pbincii'Les  is  Beeb. 
A.   H.  Ai-le-n   akd  W.   Chattaway. 
itre  of  beer  is  evaporated  to  j  and  precipitated   boiling  with  neutral  lead  acetate  ;  tha 
liqiitil  boiled  for  fitteeo  minutes  and  filtered  hot.      If    any  precipitate  occur  OD 
cwling,  the  liquid  is  again  filtared. 

1 

1 
1 

[•aicipnATE 
taina     hop 
ter,  caramel 
l«r,    ophelic 
\d      (from 
retta)  phos- 
ites,     albu< 
tons     mat- 
!.,  etc. 

Filtrate.     The  excess  of  lead  is  removed  by  passing  sulphuretted 
hydrogen,  and  the  filtered  liquid  concentrated  to  about  150  c.c.  and 
tasted.     It  \s  then  slightly  Acidulated  with  dilute  sulphuric  acid,  and 
shaken  repeatedly  with  chloroform. 

evaporation  leaves  a  bitter 
extract     in     the     case     of 
gentian,    calumba,  quatsia, 
and  old  haps  (only  slightly 
or  doubtfully  bitter  in  the 
case  of  chiretta).     Tbe  resi- 
due ia  dissolved  in  a  little 
alcohol,    hot   water    added, 
and  the  hot  solution  treated 

acetate  and  filtered. 

Aqueous  Liquid  is  shaken  with  ether. 

Ethereal  Solution  leaves 
a  bitter  residue  in  the  case 
of     chiretla,      gentian,     or 
calumba.     It  is  dissolved  iu 
a  little  alcohol,  hot  water 
added,  and  the  hot  solution 
treated     with     ammoniacal 
basic      lead     acetate     and 
filtered. 

AQtTEoua 
Liquid,  if  still 
bitter,  is  ren- 
dered alkaUne 
and        shaken 
with        ether- 
chloroform.  A 
bitter    extract 
may  be  due  to 
Bwberine  (cal- 
umba)       or 

The  aqueous 
liquid,    separ- 
ated from  the 
ether  -  chloro- 
form may  con- 
tain    Caramel 
hitter   or  Cho- 
/ine  (somewhat 
bitter.) 

Precipi- 
TATB  contains 

old  hopg,  gen- 
tian,    and 
traces    of 
eammd   pi-o- 
ducta.     It  13 
suspended  in 
water,  decom- 
sulphuretted 
the   solution 
tiloroform. 

FlLTK.\TEis 

boiled  to  get 
rid     of     am 

treated    with 
a    slight    ex- 
cess   of     sul- 
phuric    acid, 
filtered     and 
tasted.     If 
bitter,    it    is 
agiteted  with 
chloroform, 
and  the  resi- 
due examined 
for     calumba 
and  ijwuiia. 

Precipitate 
is  treated 
with     water 
and     decom- 
posed by  sul- 
phuretted hy- 
drogen.   The 
filtered  liquid 
is     bitler     in 
presence      of 
gentian. 

Filtrate  is 
treated  with 
a  slight    fx- 
cess  of  dilute 
sulphuric 
add,    filtered 
and      tasted. 
A  bitter  taste 
indicates  cal- 
umba or  chi- 
retta,    which 
may  be  re-ex- 
tracted  with 
ether     and 
further     ex- 
amined. 

ipoaed     bj 
rogeo,  and 
»tted  with  cl 

HLOBOFOBM 

mined     by 
cial       toets 
getUian  and 
A<>phitt«r. 

AqcEoua 

tains     traces 
of       caramel 
bitter. 

In  oonclufflon,  we  may  say  that  the  beat  way  to  taste  bitter  principles  is  to  place 
le  of  the  Bolution  on  the  back  of  the  tongue  with  the  aid  of  a  small  pipette.     When 
re  id  sufficient  material,  aome  of  the  solution  may  be  awallowod  with  advantage.     But 
anterior  parts  of  the  tongue  are  far  less  seoaitive  to  bitter  principles  than  the  parts 
arda  the  uvula. 

1 
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de.  sykes'  paper  on  the  sugar  group. 

CORBIGBNDA   AND   ADDENDA. 

Page  163,  line  6,  for  C^HN.Os  read  CsHisNgOs. 

„  163,  line  12,  for  3CeHN2H,  +  OaHOe  read  3CoH6-N2H,  +  OoH,20e. 

„  163,  lino  13,  for  C1H23NO,  +  CeHNH,  read  OuHaNA  +  CoH^-NH,. 

„  165,  line  6  from  bottom,  for  CHiOq  read  CoHisO^. 

„  165,  line  17  from  bottom, for  +OHOHOHOHCOH  read  +CHjOHCHOHCOH. 

„  167,  middle  of  page,  for  H3SO  read  HsS04. 

„  168,  line  5  from  bottom  for  CitH„Oi  read  CisHssOn. 


Since  the  paper  was  written,  Dr.  Fischer  has  succeeded  in  producing  the  L  and  I 
glucoses.  L  gluconic  add  can  be  obtained  by  heating  L  mannonic  add  with  chinoline, 
but  the  yield  is  small.  It  is  much  more  readily  obtained  by  hydrolising  the  cyanhydrin 
of  arabinose,  L  gluconic  acid  and  L  mannonic  add  being  formed  at  the  same  time.  The 
simultaneoua  formation  of  two  sterio-isomerides  by  the  addition  of  HON  to  an  aldehyde 
is  remarkable,  and  it  is  the  first  time  the  phenomenon  has  been  observed. 

From  manno-hexoee  (obtained  by  hydrolising  ivory  nut  shavings)  (reserve  cellulose), 
the  hepta-hydric  manno-heptose,  gluco-heptose  and  fructo-heptoee  have  been  obtained  by 
the  cyanhydrin  process.  From  manno-heptose  there  have  been  formed  manno-octose 
and  gluco-octose,  also  from  manno-octose  manno-nonose.  The  most  of  these  products 
exceed  in  beauty  and  ready  crystallizability  the  derivatives  of  the  hexose  group.  Another 
curious  fact  has  been  observed,  viz.,  that  only  those  groups  which  contain  three  carbon 
atoms,  01  a  multiple  of  three,  are  capable  of  undergoing  alcoholic  fermentation  with 
yeast.  Thus  the  glucerose,  hexose  and  nonose  groups  only  ferment,  and  this  explains 
the  hitherto  observed  fact  that  arabinoEe  (pentose)  was  an  unfermentable  body. 


NOTE  ON  THE  MtJNICIPAL  LABORATORY  IN  AMSTERDAM. 

By  L.  de  KoNiNGH,  F.C.S. 

Since  1879  this  laboratory  has  been  managed  by  a  staff  of  three  public  analysts  (called 
Inspecteurs),  one  assistant  analyst,  and  ten  inspectors  {Keurmeestera)^  three  of  whom  take 
part  in  the  practical  analytical  work.  In  England  the  analyst  receives  but  very  few 
samples  which  may  be  considered  food  proper,  but  in  the  above  laboratory  such  foods  as 
meat,  fish,  poultry,  vegetables,  preserves,  whether  in  the  fresh  or  prepared  state,  are 
occasionally  eramined.  The  authorities  do  not  as  a  rule  interfere  with  the  wholesale 
trade,  but  take  every  possible  precaution  that  articles  sold  retaU  shall  not  only  be 
unadulterated,  but  in  a  clean  state  fit  for  consumption.  The  inspectors,  who  report 
directly  to  the  analystF,  and  not  to  sanitary  committees,  and  who  are  temporary 
inspectors  of  police  (to  enable  them  to  legally  seize  goods),  at  once  order  the  destruction 
of  any  article  which  is  either  damaged  by  water,  fire,  or  is  in  a  state  of  decomposition  or 
rancidity.  If  the  shopkeeper  insists  upon  its  first  being  shown  to  the  analyste,  of  course 
his  wish  is  gratified. 


Eating'houses^even  hotels — are  occasionaily  iDvaded  hj  the  inspectors,  and  WB 
must,  I  thiok,  admit  it  would  not  be  a  bad  thing  for  the  poor  if  this  kiod  of  thing  was 
done  over  here  in  some  of  the  less  arLitocratic  quarters. 

The  power  of  seizure  and  contlacaition  seems  to  frighten  the  shopkeepers  more  than 
A  fine,  and  i»,  we  believe,  a  more  beneficial  measure  for  the  public  than  which  happens  in 
England,  Here,  for  instaoce,  a  cheesemonger  is  prosecuted  for  Belling  marga- 
rine instead  of  natural  butter.  True,  when  the  Court  is  satisfied  he  gats  a  fine  heavy 
enough,  but  to  compensate  himself  to  a  certain  extent  he  goes  on  selling  the  stuff  for  a 
few  daySi  and  it  he  has  aoy  left  it  i§  mixad  up  to  the  extent  of  say  2U  per  cent,  with 
pure  butter,  and  so  gradually  got  rid  of.  He  does  not  entertain  the  least  fear  of  being 
caught ;  aa  he  knows  by  experience  the  public  analyst  will  think  twice  before  touch- 
ing a  mixture.  This  is  not  due  to  incompetence,  but  merely  to  the  fact  that  if  the 
shopkeeper  is  at  all  in  a  fighting  mood  he  can  engage  an  analyst  who  may  perhaps 
hold  a  contrary  opinion.  No  such  nonsense  in  Amsterdam.  True,  the  retailer  gets  his 
duplicate  sample,  but  in  the-e  eleven  years  nobody  has  ever  yet  come  to  Court  armed 
with  a  certificate  from  an  analyst  disputing  the  adulteration,  simply  because  tfaey 
know  the  Court  is  not  likely  to  dtatrust  the  certifieite  of  the  Irgalhj  appointed  authoritia. 
In  cases  of  grave  di^puto  the  case  may  be  referred  to  some  of  the  professors  c:)n- 
i  with  the  TjEiiversity,  but  their  services  have  not  as  yet  been  required.  If  they 
;  should  we  may  be  sure  they  would  do  all  in  their  power  to  uphold  the  analyst's 
sate. 

The  appointments  are  permanent,  not  as  in  England  yearly  ones,  and  at  fixed 
We  fancy  many  a  public  analyst — particularly  in  the  so-called  country  dis- 
would  not  mind  being  appointed  on  the  same  conditions.  As  matt«r3  stand  now 
wa  know  of  many  public  analysts  whose  income  derived  from  thetr  o£c«  amounts  to 
barely  a  few  pound.t  a  year.  This  is  mostly  caused  by  the  inspector  (who  often  seems  to 
be  the  real  chief)  simply  neglecting  his  duty  without  any  fear  of  being  called  to 
account. 

In  a  laboratory  wher«  the  officials  are  possessed  of  so  much  power,  it  becomes 
doubly  important  no  blunders  shall  be  made ;  and  we  fancy  that  through  their  system  of 
iking  the  results  not  much  danger  exists  in  Amsterdam.  We  will  now  give  our 
len  a  few  of  the  processes  and  standards  in  use  at  that  laboratory. 
Milk. 
The  total  solids  not  to  be  lower  that  ll'OO  ;  fat  not  le^  than  -'>.  Consequently 
Sog  S'O.  This  standard  may  seem  too  low  to  British  analysts,  but  analyses  made  by  us 
ol  genuine  i>utoh  milk  by  the  .SPA  method  fully  confirms  this  standard.  As  acheckon 
analyses  the  specific  gravity  is  always  taken,  and  every  sample  is  put  to  cream.  To 
read  off  the  cream  the  milk  is  mixed  with  a  drop  or  two  of  methyl- violet,  which 
the  whey,  but  does  not  dissolve  in  the  cream.  Id  regard  to  this  important 
■rttele  of  food  we  must  confe-s  we  prefer  the  English  plan  of  prosecuting  when  the 
milk  falls  decidedly  below  standard,  never  mind  its  price.  In  Amsterdam  they  practi- 
eaiJy  allow  any  amount  of  adulteration  with  water  if  the  price  is  in  agreement  with  the 

itloo.' 

*riie  water  uaeil  tD-ijj  luive  beea  verj  iopare. 


■  «faeel 
Sng 

ol  gAuui) 

^Maanal: 
^BlUer  r< 
^Rbkars  I 
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BUTTEBMILK. 

Acidity  not  to  exceed  *3  per  cent.  The  inspectors  carry  with  them  a  bottle  parti- 
ally filled  with  a  standard  ammonia,  and  coloured  with  litmus.  On  adding  a  definite 
quantity  of  the  sample  the  liquid  should  not  turn  red.  If  so  the^  is  excess  of  add,  and 
without  further  trouble  the  supply  is  at  once  rendered  unsaleable  by  the  addition  of 
Bome  strong  colouring  matter.  Occasionally  the  samples  are  taken  to  the  laboratory  and 
tested  for  excess  of  salt^  showing  the  use  of  brackish  water. 

BuTTEE,   Cheese. 

Beiohert's  process.     Standard  for  calculation  12  5  o.c.     Every  month  a  butter  is 

prepared  of  the  cream  derived  from  the  mixed  milk  of  about  500  cows.    Now,  if  they  find 

this  to  take  say,  only,  1 1  c.c.  no  butter  is  touched  that  month  unless  it  comes  decidedly 

under  11.     Water,  16  per  cent,  of  which  is  allowed,  is  estimated  in  Hoom's  apparatus. 

A  weighed  portion  of  the  butter  is  dissolved  in  benzol,  when  the  water  neatly  collects  in 

a  narrow  graduated  tube.     Salt  and  caseine,  of  which  there  should  be  no  more  than 

4  per  cent,  are  estimated  as  usual.     Cheese  is  extracted  with  ether,  and  the  fat  submitted 

to  Beichert's  process. 

Meat,  Sausages. 

The  question  often  arises  whether  meat,  even  if  apparently  still  fresh,  is  likely  to 
soon  turn.  When  meat  is  distilled  with  water,  the  distillate  of  good  meat  should  remain 
dear  on  addition  of  mercuric  chloride.  If  now  a  decided  precipitate  is  obtained  the 
sample  is  at  once  condemned,  and  the  whole  supply  destroyed.  Hams  are  constantly 
examined  for  trichini,  but  very  few  bad  cases  occur. 

Bread  and  Flour. 

Tested  chiefly  for  alum.  The  admixture  has  practically  ceased,  only  two  cases 
having  occurred  last  year. 

Sweets,  Preserves,  Aerated  Beverages. 

These  are  all  tested  for  metals,  a  very  small  quantity  sufficing  for  their  seizure  and 
destruction.  One  litre  of  soda-water  should  leave  on  evaiK>ration  a  residue  in  which 
neither  copper  nor  lead  can  be  detected*  Although  some  authorities  hold  that  all  these 
artides  are  much  improved  by  a  good,  sound  dose  of  copper  or  lead,  no  harm  has  ever 
come  yet  from  the  enforced  supply  of  metal-free  aerated  water. 

Spirits,  Wines,  Beers. 

Spirits  are  tested  for  strength,  also  for  fusel-oil,  '2  per  cent,  of  which  is  allowed.* 
Should  the  amount  be  large  the  spirit  is  confiscated.  We  have  been  gravely  informed 
aome  English  authorities  consider  the  presence  of  amylic  alcohol  highly  beneficial ;  bat 
we  can  assure  the  public  the  grave  symptoms  of  alcoholism  are  deddedly  on  the  decrease 
in  Amsterdam,  thanks  to  the  action  taken  by  the  public  analysts. 

Whether  harmless  or  not,  neither  salicylic  add  nor  saccharine  are  allowed  in  wines 

or  beers. 

Pepper. 

This  article  when  containing  excess  of  husk  or  stalks  is  condemned.     The  analyses 

are  chiefly  done  microscopically. 


*Qaalitatiyelj  tested  for  with  snlphuric  acid  aiid  forfarol,  quantitavdy  by  Bo8e*8  chloroform 
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SOME   POINTS  IN  THE  DETERMINATION  OP  SILICA  IN  SILICATES 
FUSION  WITH  ALKALINE  CARBONATES. 
By  James  P  Gii.BEitT,  S.B. 
,  {ContinwA  froiii  jxi'je  ITJ.) 

The  third  point  cooaidered  was  the  intluence  of  temperature  on  the  dehydration  of 
the  silica  when  no  bases  other  than  the  alkalies  were  present.  From  the  last  three 
eeriee  of  analyses  it  would  seem  that  some  silica  always  faik  to  be  rendered  insoluble  by 
heat  alone,  go  that,  if  a  definite  ainount  of  pni-e  silica  were  taken  and  subjected  to  alter- 
nate fusions  and  dehydrations,  we  should  expect  that  the  amount  of  silica  obtained  would 
dimtuiah  at  each  successive  treatment.  To  ascertain  if  this  were  so,  two  deternxiuations 
of  silica  were  made  in  the  lime  slag,  and  the  silica  thus  obtained  repeatedly  treated  by 
funon  with  alkaline  carbonates  in  the  usual  way.     The  per  cent,  of  failica  recovered  in 

[case  is  given  below.     The  silica  obtained  from  the  slag  by   the  first   fusion  and 
ration  is  taken  as  100  per  cent. 


Per  cent.  Ter  ceat, 

,o.Q-7  4181       '        Silica  in  slag  obtained  by  heating 


t  to  ^SQ'C. 

37'24  9779     ~i 

na  r,i  nu  -n  PeroentaL'e  of  the  above  obtained 

ytt  114  Ho  I U       I  .       -     "  ...  , 

(,,,■-  Q^  ofi       ,"  ^    '"!*'"  succespive  fusions   by 

M-19  95-45     j  l>»tmgu,120-C. 

The  large  difference  between  the  results  of  the  first  and  second  fusions  is  prohabl^f* 
t  to  impurities  in  the  silica,  which  was  heated  to  3S0^  C. ;    but  the  variations  in  the 
e  can  only  be  due  to  loss  of  silica  by  incomplete  dehydration.     Still,  these  are 
•  results  than  Craig  obtained,  who  does  not,  however,  mention  the  temperature  he 
used  in  dehydrating  the  silica. 

The  fourth  point  considered  was  the  possibility  of  obtaining  the  silica  in  a  purer 
state,  that  is  to  say,  to  decrease  the  amount  of  the  residue  left  after  treatment  with 
hydrofluoric  add.  This  residue  may  be  due  to  imperfect  washing,  or  to  the  fact  that 
alumina  has  been  rendered  insoluble  in  hydrochloric  acid  by  prolonged  heating  to  a  high 
temperature.  The  higher  residues  obtained  in  the  cases  in  which  the  silica  was  heated 
to  28U'^  C  point  to  the  latter  possibility.  But  it  is  not  improbable,  as  will  be  mentioned 
later  on,  that  under  certain  conditions  the  silica  may  encloee  alkaline  salts  so  that  it  is 
impossible  to  remove  them  completely  by  washing.^ 

In  an  interesting  article  by  Lindo.t  on  the  analysis  of  glass,  1  met  the  recommenda- 
tion that  the  watery  solution  of  the  fusion  be  diluted  to  a  very  large  bulk,  so  that  on 
acidifying  with  hydrochloric  acid  there  shall  be  no  precipitation  of  silica.  In  this  way 
he  obtained,  on  evaporation,  what  he  called  "  vitreous  silica,"  in  distinction  from  the 
ordinary  "  amorphous  silica."  This  vitreous  silica,  he  says,  is  so  easily  washed  that  time 
18  gained  in  the  analysis  to  compensate  for  tliat  lost  in  the  evaporation  of  the  solution. 
Lindo  takes  it  for  granted  that  one  cannot  get  all  the  silica  by  the  ordinary  process  of 
dehydration,  and  that  the  last  traces  of  it  cannot  be  got  out  of  the  filtrate  unless  there 

'  In  tliiB  CDQcectioD  it  is  intereating  to  note  that  all  the  rvjiducy  left  ui 
flaoric  acid,  iu  the  two  slags  analysed,  contained  mqnguiieEe,  wUicti  ma;  point 
of  manguiMW  with  the  alkaline  salti. 

t  Ctenical  .Vewt,  Vol.  LX.,  No.  ISlfi. 
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is  sufficient  iron  oxide  or  alumina  present  to  effect  its  complete  precipitation.  In  the 
analysis  of  glass,  he  added  a  known  amount  of  ferric  chloride  to  the  filtrate  from  the 
alumina,  and  hy  precipitating  this  iron  with  ammonia  the  last  traces  were  obtained. 

The  following  analyses  of  glass  were  made  according  to  his  directions.  The 
powdered  glass,  about  one  gram.,  was  fused  with  five  grams,  of  sodium  and  potassium 
carbonates,  and  the  mass  treated  with  about  four  hundred  cubic  centimetres  of  boiling 
water  until  it  was  thoroughly  disintegrated.     On  acidifying  with  hydrochloric  add,  a 

Table  IV. — Dete&minations  of  Silica  in  Glass.     (Lindo's  Mehthod.) 


I. 

Silica  obtained 

after 

two  foBlons. 

II. 

Besidne  from 

Colamn  I.  with 

hydroflaoric  acid. 

Silica  obtained  from 
the  filtrates. 

IV. 
Total  SiHca. 

1 

2 
3 

4 
5 

Per  cent. 
73-03 
71-81 
72-50 
71-96 
7125 

Grams. 
•0003 
•0008 
•0004 
•0000 
•0007 

Grams. 

•0058 

•0125 

•0084 

•0051 

-0060 

Per  cent. 
73-58 
73^06 
73-22 
71-43 
71-70 

clear  solution  was  obtained.  This  was  evaporated  to  dryness  on  a  water  bath,  heated 
to  125^  C,  and,  as  recommended  by  Lindo,  the  silica  thus  obtained  again  fused  and 
treated  as  before.  This  silica  obtained  from  the  second  fusion  was  weighed,  and  then 
treated  with  hydrofluoric  add.  The  two  filtrates  were  combined  and  evaporated  to  dry- 
nees,  heated  to  125^  C.  for  one  hour,  and  the  residue,  insoluble  in  hydrochloric  acid  and 
water,  filtered  off;  this  is  given  in  the  third  column.  The  first  three  analyses  are  of 
German  ''  half-white  "  glass ;   the  last  two  of  Bohemian  white  glass. 

In  this  case  it  is  seen  that  a  considerable  portion  of  the  silica  fails  to  bs  dehydrated 
by  one  evaporation  and  heating  to  125^  C.  The  silica  obtained  in  this  way  is  very 
compact,  and  the  washing,  as  claimed  by  Lindo,  is  very  easily  done.  The  purity  of  the 
sOica  thus  obtained  (shown  by  the  small  residue  left  on  treatment  with  hydrofluoric 
acid)  is  doubtless  in  part  due  to  the  facility  with  which  the  silica  is  washed  ;  for  it  ia 
conceivable  that,  when  the  silica  is  separated  from  a  concentrated  solution  of  alkaline 
salts,  it  may  enclose  particles  of  the  liquid  which  may  not  be  easily  washed  out.  But 
this  high  purity,  as  compared  with  the  silica  obtained  from  the  sls^s  and  the  feldspar, 
may  be  due  to  the  absence  of  any  large  amount  of  alumina  in  the  glass. 

To  see  what  would  be  the  character  of  the  silica  obtained  from  the  first  slag  by 
large  dilution  of  the  solution  of  the  fused  mass  before  acidifying,  the  following  determi- 
nations were  made : — 

Table  V. — Amount  op  Foreign  Mattee  in  Silica  obtained  fbom  Lime  Slaq. 

(LiNDo's   Method.) 
I.  II. 


Weight  of  Silica    Hesidue  from 
obtained         Column  I.  with 


from  Slag. 

hydrofluoric  acid. 

Grams. 

Grams. 

1. 

•2755 

•0008       1 

2. 

•2610 

•0010      J 

3. 

•2871 

•0008      1 

4. 

•2683 

•0012 

5. 

•2506 

•0036      { 

6. 

•3113 

•0043      f 

Silica  obtained  by  evaporation  to 

dryness  on  water  bath. 
Silica  obtained  by  evaporation  to 

dryness  and  heating  to  125^0. 
Silica  obtained  by  evaporation  to 

dryness  and  heating  to  280?C. 


These  figures  would  seem  to  justiF^  the  inference  that  in  the  presence  of  consider- 
B.lt]e  nluminB  it  is  not  possible,  even  hy  large  dilution,  to  get  as  pure  silica  as  i 
obtained  when  only  salts  of  the  alkalies  or  alkaline  earths  are  present. 

The  foregoing  determinations  confirm  the  statement  that  the  ordinary  process  ct 
forion  with  alkaline  carbonates  and  evaporation  to  dryness  cannot  always  be  relied  on  to 
render  all  the  silica  insoluble.  No  experiments  were  made  to  determine  the  effect  of 
npealed  evaporations  to  dryness  with  hydrochloric  acid. 

When  the  evaporation  is  carried  out  in  the  presence  of  free  sulphuric  acid  t 
rwulto  are  more  satisfactory,  but,  as  Craig  says,  the  amount  of  alkaline  sulphates  inl 
daced  seriously  interferes  with  the  determination  of  the  bases  present. 

A  comparison  of  results  obtained  from  a  sample  of  quartz  by  evaporation  with 
hydrochloric  and  sulphuric  acids  is  given  below : — 


Silica  by  evaporation 

to  dryaesa  with  hydrochloric 

acid  and  beating  Co  120°. 


Silica  bj  evaparation 

to  drjnesB 

with  snlpborio  acid. 


98-79 


99-G7 
99-51 
99-70 


In  these  determinations  I  followed  Lindo's  recommendation  of  diluting  largely 
before  acidifying,  and  the  residue  left,  on  treatment  with  hydrofluoric  acid,  was  very 
BinaiL  The  first  two  determinations  by  sulphuric  acid  were  done  by  decomposing  the 
diliito  watery  solution  of  the  fusion  with  hydrochloric  acid,  evaporating  to  dryness,  and 
then  adding  strong  Bulphuric  acid  in  excess  and  heating  on  an  iron  plate  until  copious 
fumee  of  sulphuric  acid  were  given  off  for  several  minutes.  The  silica  was  in  appear- 
ance the  same  as  obtained  by  I.indo's  method  with  the  aid  of  hydrochloric  add  only. 
But  in  the  last  two  the  watery  solution  of  the  fusion  was  decomposed  directly  by 
sulphuric  acid  in  considerable  e.x cess,  and  then  evaporated  as  before.  The  silica  obtained 
in  this  way  was  very  bulky  and  gelatinous. 

These  results  seem  to  justify  the  recommendation  that  has  been  made,  namely,  that 
in  the  analysis  of  silicates  the  silica  in  beat  determined  by  dehydration  with  sulphuric  acid 
(in  cuies  where  it  is  not  inadmittsible  by  the  presence  of  lime,  barium,  lead,  etc.),  and 
tfaat  the  bases  should  be  determined,  after  the  decomposition  of  the  silicate,  by  hydro- 
fluoric add. 


ESTIMATION   OP   FUSEL-OIL   IN   SPIRITS.  ^ 

By  a.  Stutzeb  and  O.  Reitmaib."  B 

Is  our  former  paper  on  this  subject  (E«p.  Amii.  Cltemii.,  1886),  we  gave  it  as  our 
opinion  that  of  the  processes  from  time  to  time  proposed  for  the  determination  of  fusel- 
oil  in  spirits,  only  two  are  reliable,  viz.,  the  process  of  Hiise  (as  modified  by  us),  and  the 
Mipillarimeter  of  J.  Traube.  We  then  observed  that  the  last  process  may  give  too  high 
r(«ult«  if  the  brandy  contains  large  quantities  of  ethereal  oils.  Several  colleagues  con- 
firmed our  experiments  and  adopted  our  final  process.     The  minute  investigations  of  E. 
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Sell  alw  showed  our  process  to  be  preferable  to  all  others.  True,  the  an&lysU  is  easier 
and  more  quickly  performed  with  Traube'a  capillarimeter,  but  when  the  spirit  is  very 
poor  iu  fusel-oil,  the  results  with  Riise's  method  are  more  exaot.  Aa  regarda  the  morB 
recent  process  recommended  by  Traube,  and  called  tha  atalagmometric  method,  Sell 
thinka  it  to  give  results  leus  reliable  than  the  two  just  mentioned. 

W.  Fresenius  has  recently  published  a  research  on  the  estimation  of  fueal-<ul  in 
spirits  of  wine,  cognac,  arrac,  and  other  strong  spirits.  He  used  by  prsFerence  Bose'd 
method  with  a  large  shaker,  but  also  employed  Traube'a  two  apparatus.  Frssenius  does 
not  say  which  of  the  three  processes  is  the  most  reliable,  but  believes  the  stalagmometer 
to  be  the  more  suitable  for  such  analysts  who  but  rarely  have  to  estimate  fusel-oU  m 
spirits.  Noteworthy  is  Fresenius'  remark  that  supposed  pure  commercial  epirite 
showed  Et  different  behaviour,  and  he  says  :  "  Apart  from  experimental  errors, 
this  can  only  be  explained  by  some  spirits  containiiig  a  substance  with  properties 
revente  to  those  of  fusel-oil."  If  this  idea  should  be  confirmed,  the  whole  prio' 
ciple  of  the  two  methods  would  be  rudely  shaken,  because  it  ia  always  aa  well  to  do  a 
check  with  pure  spirit ;  but  what  is  worse  still,  it  would  be  possible  for  a  sample  to  oon* 
tain  a  large  quantity  of  fusel  and  still  not  show  any  at  all,  by  the  physioal  prooessea. 

We  have  once  more  studied  the  matter  and  made  it  our  task  to  estimate  the  Fmel, 
not  only  in  brandies  (branntweinen),  but  also  in  the  stronger  npirita,  with  gre«Ur 
accuracy  than  before.  For  the  testing  of  spirits,  the  process  adopted  for  brandies  ia  not 
sufficiently  accurate.  It  must  be  remembered  that  the  refining  value  of  spirits  is  much 
influenced  by  minute  quantities  of  fusel,  and  as  the  spirit  has  to  be  diluted  up  to  30  or 
20  per  cent.,  the  experimental  errors  will  be  about  three  times  as  great  as  with  a  sample 
of  brandy  with  say  30  per  cent,  of  alcohol.  E.  Sell  is  oertaioly  of  opinion  that  in  tha 
Rose- Her zf eld's  apparatus  '01  c.c.  of  increase  in  the  chloroform  may  be  read  off  with 
certainty  ;  but,  calculated  on  absolute  alcohol,  this  means  '022  per  cent,  of  foael-oiL 
As,  however,  with  strong  spirits,  the  error  may  be  two  or  three  times  higher,  it  might 
easily  happen  that  one  analyst  declares  a  sample  pure  and  another  finds  as  much  as 
"l  per  cent,  of  fusel.  In  our  recent  investigations  we  made  use  of  Trauhe's  oapillarimeter 
and  also  of  Iliise's  shaking  apparatus.  We  thought  of  getting,  in  the  case  of  brandies, 
the  best  results  with  Traube'a  process,  because  it  is  not  interfered  with  by  ethereal  oils. 
For  Ruse's  process  we  used  the  new  apparatus  of  W.  Fresenius,  which  we  have  seen  at 
work  in  the  laboratory  at  Wieebaden.  A  graduation  of  the  small  tube  in  U'2  of  a  c.c. 
has  its  drawbacks,  as  the  chloroform  collects  hut  slowly  in  the  small  tube,  which  is  also 
didicult  to  clean.  As  besides,  the  larger  apparatus  ts  2'5  times  more  accurate,  an  in- 
crease of  0'5  c.c.  means  the  same  as  a  ditto  of  02  c.c,  in  the  small  Windish's  apparata& 
A  more  accurate  estimation  of  the  fusel-oil  was  made  possible  by  first  removing  part  of 
the  pure  alcohol,  and  so  getting  a  product  ricber  in  fusel.  This  succeeded  beat  by  a 
fractional  distillation,  sometimes  with  addition  of  calcined  carbonate  of  potash  to  retain 
the  water.  In  cases  where  the  fusel  did  not  exceed  '1  per  cant,  we  succeeded  in  gettiog 
a  tenfold  concentration. 

The  boiling-point  was  but  little  higher  than  that  of  absolute  alcohol,  and  retDained 
constant  almost  to  the  end  of  the  distillation.     The  process  of  distilling  will  be  pi 
described  ;  the  distillates  contained  a  percentage  by  volume  from  95-96. 


Qbhebai.  Kemabks  About  the  Use  of  the  Laeiise  Shaking  Ai-paratub. 
For  the  calculation  of  the  amoant  of  fusel,  we  propoaed  to  take  the  diflerence  be- 
tween the  increai^e  of  the  chloroform  wliea  shaken  with  &  para  alojhol  and  with  the 
mnple,  and  found  that  the  presence  of  '1  par  cent,  of  am^lio  alcohol  caused  an  increase 
of  *!5  cc.  in  the  volume  of  the  chloroform.  If  the  temperature  exceeded  15'^  C,  we 
propoedd  a  decrease,  or  increase,  of  '1  c.e.  The  Government  officials,  hoirever,  were 
directed  not  to  use  tbe  correction  for  temperature,  but  to  make  the  experiment  at 
exactly  Ib'^  C.  We,  however,  think  it  best  to  make  a  correction  at  all  events  if  the 
temperature  is  very  near  15^  C. 

Iq  using  the  large  shaker,  the  chloroform,  of  which  we  use  50  c.c ,  should  be  of  a 
temperature  of  \5^  C, ;  if  possible  the  2D0  c.c.  ot  the  alcoholic  distillate  (of  965-6  ap.  gr.) 
of  the  same  temperature.  The  refrigerating  fluid  is  mojt  useful  when  a  few  tenth 
under  15^  C,  and  this  must  not  alter  during  the  experiment.  la  this  manner  the 
temperature  of  the  chloroform  is  sure  not  to  differ  much  from  15^  0. 

A.  CorTKlion  far  Temperature. — We  have  made  several  experiments  in  this  direc- 
tion. 50  c.c.  of  chloroform  were  put  into  the  apparatus,  250  c.c.  of  the  alcoholic  fluid 
were  introduced,  and  finally  2  5  c.c.  sulphurio  acid  of  liJSB  sp.  gr.*  After  thorough 
flhaking,  we  waited  until  the  chloroform  bad  completely  separated,  and  then  put  in  the 
thermometer,  which  showed  lo'lJ^O.  The  volume  of  the  chloroform  was  now  54*7 
c  c.  The  shaking  was  several  times  repeated  and  the  volume  of  the  .chloroform  again 
noted  at  various  t«mperatures. 

Temperature    lo'5''  C,  volume  chloroform  54'7o  c.c. 
„  I5-S*  „  „  54-80 

M-l'^  „  „  54-58 

„  14-4°  „  „  54-61 

14-7"  „  „  54-66 

14-9"  „  „  54-68 

„  15-0''  „  „  54-e9 

15-3»  „  „  54-72 

„  Id-S^  „  „  55-56 

19-4°  „  „  5556 

Disregarding  experimental  errors,  the  correction  for  the  greatest  difference  ii 
perature  (4-4°  C.)  is  -87  c.c. ;  consequently  '2  c.c,  for  every  degree  between  the  tet 
tures  of  15'  and  IS'fi"  C,  the  allowance  is  -014  c.c.  for  every  -1*  C, ;  between  H'l"  and 
15''  C.  it  i*  '012  for  every  -l"  C. ;  and  for  the  still  lower  temperature  it  only  amounts 
to  '01  c.c.  for  every  degree  alteration  in  temperature. 

Id  similar  manner,  several  other  experiments  were  carried  out,  and  finally  the  cor- 
rection of  '01  c.c.  for  every  degree  dilterence  in  temperature  proposed,  provided  the 
temperature  does  not  sensibly  vary  between  14*5  and  165°  C,  The  shaking  and  reading 
off  must  be  at  least  twice  repeated. 

B.  T/n  Cheek  with  Purs  Alco/iol. — Three  samples  of  alrahol  from  various  sources, 
the  first  two  bought  as  pure  and  absolute,  and  the  third  &s  a  pure  36  per  cent,  spirit, 
were  e«M:h  experimented  upon. 

The  chloroform  was  bought  as  pure,  and  was  not  subjected  to  any  purification  in 
;iiir  labontory.     The  watery  solution  gave  a  very  faint  iodoform  reaction.    The  alcohols 
*  AddlUoD  of  sulphoiic  acid  elightly  prevenU  tho  dolntloo  of  pace  alcohol  In  the  chlorolorm. 
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were  at  once  diluted  up  to  30  per  cent,  without  previous  re-distillation,  '1  per  cent. 

strength  being  considered  as  within  experimental  error.     The  yolome  of  the  chloroform 

in  three  shakings  did  not  differ  more  than  *03  c.c. 

Volome  of  chloroform  15°  C. 

A  purest  absolute  alcohol  ..•  54-64 


£ 


19 


l> 


»> 


... 


54-60 
54-60 


G  pure  96  per  cent  alcohol 


54-62 
54-65 
54-64 

The  same  alcohols  were  now  re-distilled  with  pure  KHO,  and  the  rectified  product 

again  shaken. 

A        ...         ...        54*63 

B        54-60 

1,000  C.C.  of  C  alcohol  were  then  put  into  a  two-litre  retort  and  slowly  distilled  from 
a  sandbath,  100  cc's  being  separately  collected.  After  the  distillation  was  over,  about 
300  c.e.  of  water  were  put  into  the  empty  retort,  and  again  distilled  until  the  boiling- 
point  had  become  constant.  The  difference  between  100^  C.  and  this  constant  boiling- 
point  was  added  to  the  boiling-points  of  the  various  fractions,  so  as  to  get  thorough 
comparable  results  unaffected  by  barometrical  pressure  variations.  The  watery  distillate 
was  united  with  the  last  spiritual  fraction.  The  boiling  point  of  the  alcohol  kept  almost 
constant  (78-6),  but  only  at  the  very  last  it  got  up  to  79-5. 

The  different  fractions  were  now  each  brought  up  to  965*6  specific  gravity  and 
then  shaken  out  with  chloroform,  with  the  following  results  : 


Fraction. 
1 
2 
3 
4 

5 

6 

7 
8 
9 

10 


Temperature  15*^  C. 
54*82     c.c. 


54-69 
54*74 
54-71 

54-57 
54-53 
54*50 
54*47 
54*50 

54*72 

Actual  average 


I 


Average. 


54*74 


y 


54-51 


54*625 


The  fractions  from  5  to  9,  therefore,  gave  a  decided  lower  chloroform  figure  than 
the  first  and  last  fractions,  and  it  seemed,  therefore,  that  our  so-called  pure  alcohol  con- 
tained impurities.  The  alcohols  A  and  £  were  now  also  submitted  to  fractional  distilla- 
tion, and  the  sixth  and  tenth  fractions  tested : 

Sixth  fraction.  Tenth  fraction. 

A  ..  54-50  54*69 

B  ..  54.50  54*70 

From  these  experiments  it  is  plain  that  we  cannot  trust  to  the  purity  of  commercial 

alcohol,  but  that  the  test-alcohol  must  be  purified  by  fractional  distillation  and  then 

tested  with  the  cbloit^orm. 
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C.  The  Increase  of  the  Chloroform  Yohims  by  Ami/He  Alcohol.— "Biiore  attemptia^^ 
to  further  improve  on  the  method,  we  first  wanted  to  test  ita  present  accuracy.  Of 
klcohol  A,  a  large  quantity  was  diluted  up  to  30  per  cent,  by  volume,  and  a  mixture  was 
«lso  prepared  containing  1  per  cent,  of  amylic  alcohol  by  volume,  and  which  aUo  showed 
-p.  gr.  of  965'6  at  15°  C,  By  miring  the  two  spirits  we  got  mixtures  with  definite 
iiounta  of  amylic  alcohol.  The  shaking  was  performed  as  described  with  chloroform 
:uid  sulphuric  add. 

Fcrcent,  of  AmjHc  Alcohol.  Volomc.  Chloroform, 

■0  54'64  54-63 

■02  54-72  54-71 

■04  64-78  54-78 

■06  54-84  54-85 

■08  54  91  64-92 

54-99  55-00 

55-36  66-.36 

56-48  56-47 

58-;i3  68-31 

the  chloroform,  therefore,  corresponds  with  -0028  per  cent,  i 

tmylic  alcohol.     The  used  apparatus,  therefore,  is  capable  of  determining  02  per  cent, 

of  amylic  alcohol,  because  the  difTerence  in  chloroform  volume  for  '02  c.c.  amylic  alcohol 

=  -074  c.c.     But  on  the  other  hand,  an  experimental  error  of  *01  per  cent,  must  be 

allowed  for.     The  liquid  actually  experimented  on  occupies  about  three  times  the  volume 

of  the  original  alcohol.     Therefore,  under  the  most  favourable  conditions,  *06  per  cent. 

may  be  estimated  with  fair  accuracy  in  the  strongei'  spirits.     And  sometimes  we  may, 

wren  be  in  doubt  whether  such  a  spirit  may  not'oontain  -1  per  cent.,  if  the  check-B] 

has  not  given  a  very  favourable  result. 

(To  be  continU'ed.) 
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USE   OF  ANIMAL  CHARCOAL  IN  THE   DETERMINATION  OF  FAT 
{ETHER   EXTRACT)  IN   FEEDING  STUFFS. 

By    H.    J,    PATTEBaON,* 

f  crudenesa  of  the  product  which  goes  under  the  term  "  ether  extract "  in   fodder 

1  is  a  thing  that  has  impressed  itself  upon  all  who  have  to  any  extent  been 

I  in  the  determination  of  the  various  constituents  of  farm  products.     How  to 

i  rid  of  a  portion,  if  not  all,  of  this  extraneous  matter,  and  have  nothing  but  fat  or 

f  closely  allied  products,  has  been  an  interesting  question,  up  to  this  time  unsolved. 

To  obviate  this  difficulty  I  have  successfully  used  animal  charcoal,  and  have  obtained 

iduct  which  in  many  cases  was  nearly  pure  vegetable  oil,  and  in  no  instance  could 

L  foreign  matter  be  detected,  getting  in  every  case  a  product  having  the  general 

e  and  characteristics  of  pure  fats. 

The   preparation  of   the  sample  and  manner  of   treating  the  extract  has  been 

sely  that  adopted  by  the  Association  of  Official  Agricultural  Chemists.     In  filling 

Bpercolator  tube  there  was  first  placed  in  it  the  animal  charcoal,  on  top  of  this  a  plug 

vtton,  then  the  substance  to  be  extracted,  and  finally  another  plug  of  cotton.     The 

*  "Americas  Chemloal  Jonnial." 
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oQtton  serves  to  make  a  more  uniform  stream  of  ether  over  the  sabstanoe,  and  keeps  the 
latter  from  crawling  up  the  sides  of  the  percolator. 

The  plug  between  the  substance  and  the  charcoal  will  prevent  any  of  the  fat 
coming  in  contact  with  the  charcoal  before  it  is  thoroughly  in  solution.  In  a  few 
instances,  especially  in  the  case  of  grains,  it  was  found  that  the  results  were  a  little  too 
low  if  the  fat  came  in  contact  with  the  charcoal  before  it  was  thoroughly  held  in  solution 
by  the  ether. 

In  all  cases  one  gram,  of  the  substance  was  used.  With  grains  and  meals  one 
gram,  of  charcoal  was  used,  and  with  hay,  fodders,  and  the  like,  two  grams.  The  amount 
of  charcoal  can  be  varied  at  the  discretion  of  th^  analyst,  but  the  above  amounts  were 
found  satisfactory.  The  animal  charcoal  was  a  pure  article,  of  medium.  finenesB, 
thoroughly  dried,  extracted  with  ether,  and  again  dried  and  preserved  for  use  in  a  well- 
stoppered  bottle.  The  ootton  was  of  good  quality  and  clean,  and  had  been  extracted 
with  ether  previous  to  use. 

In  the  following  discussion  the  method  of  the  Association  of  Official  Agricultunl 
Chemists  is  designated  as  Method  I.,  and  where  charcoal  has  been  employed  as  Method  II. 

To  prove  that  there  is  no  loss  in  passing  of  pure  fat  through  charcoa!,  a  number 
of  fats  were  absorbed  on  cotton  and  extracted  by  each  of  the  two  methods.  The  results 
are  given  in  the  following  table  (A.) : — 

Tablb  A. 


Method  I. 

Method  II 

• 

Fat 

Fat 

Loss 

Fat 

Fat 

Loss 

Sample. 

Added. 

Recovered. 

or  Gain. 

Added. 

Recovered. 

or  (Jain. 

Gram. 

Gram. 

Gram. 

Gram. 

Gram. 

Gram. 

Cotton-seed  oil, 

•2180 

•2180 

0000 

•1770 

•1760 

—•0010 

>»          j» 

•2020 

•2025 

+  -0005 

•2015 

•2010 

•0005 

ft                   9* 

•2015 

•2010 

•0005 

•1815 

•1810 

•0005 

Average, 

•2072 

•2072 

0000 

•1867 

•1860 

•0007 

Butter, 

•1775 

•1770 

—•0005 

•1765 

•1760 

•0005 

19 

•1520 

•1510 

—•0010 

•1880 

•1870 

•0010 

}9 

•0910 

•0910 

0000 

•1030 

•1035 

+  •0005 

Average, 

•1402 

•1397 

•0005 

•1558 

•1555 

•0003 

Mutton  tallow, 

•1160 

•1165 

+  •0005 

•1470 

•1480 

+  •0010 

99                   9) 

•0960 

•0960 

0000 

•0925 

•0930 

+  0005 

9»                   9) 

•0970 

•0970 

0000 

•0810 

•0815 

+•0005 

Average, 

•1030 

•1032 

+  ^0002 

•1068 

•1075 

+  -0007 

liard. 

•0675 

•0670 

—•0005 

•1415 

•1420 

+  0005 

99 

•1345 

•1340 

•0005 

•0925 

•0930 

+  •ooos 

99 

•2330 

•2325 

•0005 

•0660 

•0660 

0000 

Average, 

•1450 

•1445 

—•0005 

•1000 

•1003 

+  -0003 

Beef  tallow, 

•1100 

•1100 

0000 

•1125 

•1120 

•0005 

99               99 

•1515 

•1520 

+  ^0005 

•1545 

•1540 

•0005 

99              99 

•0965 

•0965 

0000 

•1335 

•1335 

0000 

Average, 

•1193 

•1195 

+  ^0002 

•1335 

•1332 

—•0003 

Sum  of  averasres, 

.  -7147 

•7141 

—  0006 

•6828 

•6825 

•0003 

From  thig  table  it  will  be  seen  that  there  is  no  appreciable  loss,  and  that  the  two 
methods  are  aboi^t  the  same  wheiji  pu^  f^ts  are  b^ing  extracted.     The  different  fats 
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employed  give  about  as  much  range  in  composition  aud  pbysical  charactera  as  would  be 
expected  in  the  various  vegetable  fats. 

In  Table  B.  is  given  a  comparison  of  the  two  methods  on  a  variety  of  samples,  which 
eover  fairly  well  the  different  classes  of  substances  met  with  in  agricultural  analysis.  A 
compcu'ison  of  the  results  given  in  table  B,  shows  that  there  is  a  dilTerence  in  every  case, 
Method  I.  giving  the  higher  result,  and  in  some  cases  the  difference  is  surprising.  Tbia 
shows  that  the  amount  of  error  which  has  been  introduced  into  our  valuations  of  feeding 
ttutSk,  calculation  of  digestibility  and  nutritive  ratios,  is  very  much  more  exaggerated  and 
misleading  than  has  been  supposed.  The  results  in  Table  B.  are  the  average  of  tripli- 
cate determinations. 

Table  B. 

I.  H. 

Description  of  Sample.  Per  Cent.       Per  Cent,      Difference. 

Fat.  Fat,  Per  Cent. 

Clover  hay  .1-51  2-02  1-49 

Com  fodder  C17  2  69  348 

Com  meal 4-63  4-53  010 

Cottonseed  meal 1050  9-88  0-62 

Dung  from  digestion  experiment  oncotton- 

aeed  meal  583  383  2-00 

Oats  hay i'lS  2-57  1-55 

Sojft  bean  silage 5  53  4'70  0-S3 

Sorghum  fodder,  "  Early  Orange  ■'  5  4G  2-70  276 

Sorghum  fiiliige,  "  Amber "  ..  ..  Cylb  3-68  2-47 

Tomatoes  (dried) 10  07  6-43  3-59 

Unknown  pea         3'44  1'76  1-68 

UTieat  bran  3S0  3  33  047 

Having  noticed  the  acidity  of  the  smell  of  the  extract  of  some  of  the  samples 
t(  ether  which  naa  distilled  from  the  extract  of  some  plants,  a  few  teste  of  the  i 

1  the  extracts,  soluble  in  cold  water,  were  made  by  titrating  it  with  decinormal 

hUoio  hydrate,  phenol phthalein  being  used  as  an  indicator.     In  nearly  every  case  some 

ind  was   found  in  the  extract  of  Aletbod  I.,  reaching  over  1  c.c.  in  some  cases,  there 

■  being  scarcely  a  trace  from  the  extract  of  Method  II.     The  only  case  in  which  there  waa 

ID  appreciable  amount  of  acid  in  the  extract  of  Method  II.  was  from  the  sorghum  silage. 

From  a  study  of  these  figures  and  a  close  examination  of  the  products  obtained  by 

I  tb0  two  methods,  it  seems  that  the  use  of  charcoal  results  in  a  closer  approximation  to 

r  th«  truth  than  any  other  method  in  use,  though  absolute  accuracy  is  not  claimed.     The 

ftUonng  points  may  be  rightly  claimed  In  favour  of  the  use  of  animal  charcoal  in  the 

determination  of  fat  (ether  extract)  in  feeding  stuffs. 

(1)  That  the  product  obtained  is  nearly  pure  fat  or  vegetable  oil. 

(2)  That  the  product  obtained  gives  a  more  correct  idea  of  the  physical  nature  of 
le  fata  from  various  substances. 

(3)  That  slight  quantities  of  water  that  may  exist  in  the  substance  and  pass  out 
with  the  extract  will  be  removed  by  the  charcoal. 

(4)  That  soluble  acids  of  the  plant,  or  acid  which  maybe  formed  by  the  continuous 
_digtillatioD  of  ether,  in  connection  with  some  constituents  of  plants,  will  he  partially,  if 

It  wholly,  removed  by  the  animal  charcoal. 

(5)  That  the  animal  charcoal   will  partially  obviate,  if  not  wholly  remove,  the 
'  ulty  of  change  in  the  amount  of  ether  extract  (which  generally  increases)  with  the 

raging  6(  the  sample. 

Md.  A<ji-'l  Expt.  Station,  A<,r'l  CoUtye,  Md. 
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REPORT   OF   REGENT  RESEARC3HE8  AND    IMPROVEMENTS  IN 

ANALTTIOAL   PROCESSES. 
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Estimation  op  Zmc  in  SiLitEOca  Ork  Contaisibo  Lkad.  Da.  W.  Minok. 
{diejn.  Zeit.,  No.  61). — Two  grams,  ot  the  oreare  boiled  tor  fifteen  minutes  with  60  c.c. 
of  weak  soda  ley.  After  pouring  off,  the  insoluble  matter  ia  again  boiled  with  soda. 
The  liquid  ia  filtered  oS*  and  the  residue  waebed  with  boiling  weak  soda.  The  filtrate  id 
acidified  with  sulphuric  acid,  which  causes  any  lead  to  separate  as  sulphate.  Water  ia 
now  added  up  to  a  definite  bulk,  and  after  standing  for  a  few  hours,  half  of  the  volume 
is  filtered  off,  and  after  mixing  with  excess  of  ammoDia  titrated  with  standard  sodium 
mlpbide.  No  notice  need  be  taken  of  the  little  alumina  which  generally  forms  on 
mdding  the  ammonia.     By  this  process  we  only  get  the  zinc  in  combination  with  carbonic 

Itr  nlicic  add,  but  not  tiie  sulphide.  L.  db  K, 

Assay  op  Raw  Materials  Containino  Tartaric  Acid.  De.  Lampkiit.  {Chan, 
Zeii,,  No.  55).— This  analysis  ia  not  nlwaya  reliable.  The  author  mentions  an  instance 
where  the  same  sample  was  analysed  five  times  by  a  leading  analyst  and  gave  results 
varying  from  23  to  33  per  cent.,  whilst  difierencea  of  '1  or  3  pec  cent,  are  quite  common 
when  the  a^say  ia  performed  by  G(oldenberg'e  process^  This  process  in  itself  is  exceed- 
ingly accurate,  so  the  bad  results  sometimes  obtained  have  been  ascribed  to  the  presenca 
of  organic  matter.  But  although  pectin  for  instance  may  influence  the  result  a  little,  it 
ia  not  to  be  held  responsible  for  the  serious  differences  just  mentioned.  The  author  after 
a  long  investigation  at  last  found  the  enemy  to  be  alumina,  which  if  present  in  large 
quantity  entirely  upsets  Goldenberg's  process.  Experimenta  on  known  mi^itures  showed  a 
deficiency  of  5  per  cent,  of  tartaric  add  when  the  mixture  contained  35  per  cent,  of 
alum,  0'5  per  cent,  when  45  per  cent,  of  aliun  was  present,  and  15'5  per  cent,  if  the 
alom  reached  50  per  cent.  The  author  also  found  the  reason  why  the  same  chemist  got 
such  varying  results  with  the  tame  sample.  It  ia  because  the  loss  in  tartaric  add  not 
only  depends  on  the  amount  of  alumina  but  also  on  the  amount  of  acetic  acid  used.  The 
author  has  invented  a  process  which  almost  entirely  removes  the  alumina  from  tartaric 
liquors.  Liquids  so  treated  showed  SO  per  cent,  of  tartaric  acid  instead  of  49,  and  no 
terious  differences  were  noticed  on  submitting  the  same  .sample  to  different  analysts.  Un- 
fortunately the  author  does  not  give  any  details  of  his  important  process.    Le  de  E. 


Arsbnic  Test. — The  behaviour  of  the  hypophosphit«a  towards  arsenical  solutions 
(prodpitation  of  metallic  arsenic)  ia  brought  into  prominence  again  by  O.  Looff  as  a  test 
for  arsenic  ;  in  sensitivenesa  it  ranks  betneen  the  testa  of  Gutzeit  and  Eettendorf.  Ten 
c.c.  hydrochloric  acid,  of  any  strength  or  purity,  with  02  gram,  caldum  hypophosphit« 
placed  in  a  water-bath  for  1-2  hours,  will  enable  the'detection  of  ,'„  milligram,  arsenic 
(Betteiidorfs  test  will  detect  ^i",  milligiam.).  Five  c.c.  sulphuric  add,  phosphoric  acid  or 
glycerin,  with  0'2  gram,  of  a  hypophosphite  (in  the  presence  of  sulphuric  acid  the 
•odium  salt  is  best  used,  in  other  cases  the  caldum  salt,  because  of  its  non-hygroscopic 
character)  and  10  c.c.  concentrated  hydrochloric  add  warmed  in  a  water-bath  for  1-2 
buura  will  show  the  presence  of  ,',  milligram,  arsenic.  Of  caldum  phosphate,  sodium 
pbcsphata  and  tartar  emetic,  05  gram,  is  dissolved  in  10  c,c.  concentrated  HOI  and  0  2 
grams,  csldum  hypophosptule  added,  etc  Bismuth  cubnitrate  must  first  be  ignit«d 
to  r«move  the  nitric  acid,  and  then  proceeded  with  as  aboTO  j  or  disaolvo  eeiual  w«v%b.<t& 
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of  the  siibnitrate  and  hypophospbite  in  hydrochloric  acid  and  warm.  Sulphide 
mony  ia  dissolved  in  1LC1  with  the  aid  of  a  little  potaeBium  chlorate  before  adding  th< 
hypophoBphite  and  wormiDg.  Tu  t«Bt  Bolution  of  ferric  chloride,  a  cambination  of  Betteo- 
dorfB  teBt  and  the  hypophospbite  test  allows  the  detection  of  the  smallest  trace  ol 
arsenic :  5  c.c.  of  the  solution  mixed  with  10  c.c.  HCl  are  decolorised  by  addition  of 
Bottendorf'a  test  solution,  then  the  bypophoaphite  added  and  wanned.  Most  of  lh« 
commercial  solutions  of  ferric  chloride  were  found  to  contain  araenic. — Am.  Jaunt. 
Pharm. 

A  MoBPaiouBTttic  Assay  of  Opium,  for  which  is  claimed  purity  of  the  morpUna 
obtained,  the  alkaloid  being  almost  white  and  immediately  soluble  in  100  parts  limS 
water,  considerable  saving  of  time,  and,  constant  results,  the  extreme  differencea  of  a 
number  of  essays  being  within  0*3  per  cent,  (the  results  of  this  method  are  always  about 
1  per  cent.  lower  than  by  Dieterich's  method)  is  as  follows :  5  grams,  of  the  finely 
powdered  opium  are  triturated  with  water  and  made  up  to  78  grams. ;  after  frequently 
agitating  during  1-2  hours,  60'8  gram,  (representing  4  grams,  opium)  are  filtered  off, 
and  in  it  dissolved  0'2  gram,  oxalic  acid.  After  one  half-hour,  5-2  grams,  of  a  solution 
of  potasEium  carbonate  (1  :  2)  are  added,  thoroughly  mixed  (avoiding  unnecessary  agita- 
tion) and  16  5  grams,  filtered  at  once  through  a  dry  plaited  filter  of  \'i  cm.  diameter 
into  a  tared  llisk  of  30  c.c.  capicity.  To  the  16-5  gram,  filtrate  (representing  1  grain, 
opium)  add  5  grams,  ether  free  from  alcohol,  cork  the  flask  and  agltat«  briskly  for 
ten  minutes ;  the  ether  ia  then  evaporated  by  use  of  a  small  rubber  blast,  the  morphine 
collected  on  a  small  p!ain  filter  and  thoroughly  washed  with  water  saturated  with  ether, 
dried  at  40-50°  C,  returned  to  the  Bosk,  which  has  been  dried  in  the  meantime,  and 
weighed  to  constant  weight. 

The  addition  of  the  oxalic  acid  is  made  to  predpitate  calcium  salts,  wbiph  ara 
present  in  all  opium  vaiieties  excepting  Salonica  opium,  whicb  gives  no  perceptible  pre* 
cipitate ;  by  the  use  of  a  large  excess  of  potassium  carbonate  the  narcotine  is  completely 
and  immediately  precipitated,  while  no  morphine  is  precipitated  in  the  minute's  Uioe 
necessary  to  filter  off  the  16*5  gram,  filtrate. 

This  method  has  also  been  applied  to  the  examination  of  extract  and  lijictun  of 
opium,  2-6  grams,  extract  are  dissolved  in  water,  with  the  addition  of  0*2  gram,  oxalic 
add,  diluted  to  70  grams.,  5  grams,  solutioa  of  potassium  carbonate  added,  15  gnuD& 
filtered  off  (corresponding  to  O'd  gram,  extract.,  etc.,  as  above). 

Fifty  grama.,  with  0**2  gram,  oxalic  acid,  are  evaporated  to  a  thin  extract  and 
gradually  diluted  with  water  to  make  70  grams. ;  to  this  add  5  grama,  solution  of 
potaadum  carbonate,  and  filter  off  16  grams,  (corresponding  to  10  grams,  tincture),  aoil 
above. — Am.  Journ.  Pharm. 


The  DffTBCTios  of  NrraoBENZoii  ob  Oil  of  Mirbanb  in  oil  of  bitter  almonds  sat' 
ceeds  easily  by  warming  the  suspected  oil  with  black  oxide  of  maganese  and  sulphnric 
ndd.  Nitrobensol  does  not  lose  its  odour  hy  this  treatment,  on  the  contrary,  the  odour 
becomes  more  pronounced,  after  standing  for  awhile  an  odour  of  oU  of  cinnamon  is  de- 
veloped ;  oil  of  bitter  almonds  at  first  develops  a  disagreeable  odour,  which,  after  eome 
ti'me,  entirely  disappears. 
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To  det«cb  nitrobeDzoI  in  soaps,  solutions,  etc.,  soaps  are  tirst  dissolved  in  water  ;  tha 
Eolutione  are  treated  with  an  excess  o(  slaked  lime,  extracted  with  ether,  the  ethereal 
tolutioD  evaporated  to  drynees  on  a  water-bath,  and  the  residue  shaken  up  with  a  little 
water.  In  a  small  porcelain  capsule  are  placed  two  drops  liquefied  carbolic  add  (made  by 
•dding  10  part«  water  to  100  parte  of  the  crystallised  acid),  three  drops  distilled  water, 
and  a  piece  of  potassium  hydrate  of  the  size  of  a  pea.  This  mixture  is  heated  to  the  Wl- 
ing  point,  care  being  taken  to  prevent  charring  of  the  luaatt,  and  a  few  drops  of  the  ethereal 
neidue  mixture  added;  on  continued  boiling,  a  carmine-red  ring  is  formed  around  thi 
edge  of  the  liquid,  the  depth  of  colour  depending  upon  the  quantity  of  nitrobenzol 
pneeDt ;  the  addition  of  caldum  Uypochlorite  solution  changes  the  red  into  a  beautifnj, 
green  colour.^-J.  Morpubco,  Pharm.  Pout. 


)il- 
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CORRESPONDENCE. 

( TAa  JUilvr  it  Tuit  m  amy  way  Ttapomihte  for  ajriniovt  cjsprctaed  liy  ki>  nrrreijroiideH/3.  ] 

To  the  Editor  of  the  Analyst. 

Snt,~Oiiriiig  Ihe  last  fen  moDtbs  considerable  attention  has  been  attracted  among  public 
■Daljrata  to  the  largelj-increasing  Bubstitation  bj  grocers  of  bd  iniitallon  nrticle  tor  the  woll'lctiowll 
Damenia  7ellow  cr^Btals,  anil  as  considerable  miGoonception  appears  to  exist  in  analjtical  circles  as 
t»  tbeaa,  it  has  occurred  to  mo  that  a  tew  words  on  the  subjsct  trom  one  who  has  been  closely  asuo- 
eiaUd  with  tbe  niannfHctnre  of  tbe  real  product  for  some  years  may  not  ooae  amiss  to  your  readers. 

The  term  "  Dememra  crystals  "  is  applied  to  the  yellow  cry ^ttal lifted  grocery  sugar  comio;;  trom  tbe 
oolcnj  ot  British  Guiana  (of  which  Demerara  forms  a  part).  Recently  a  similar  aagar  has  also  been 
ptednoed  by  some  of  tbe  We.st  India  Islands,  where  tbe  Demerara  process  of  maniifactare  has  been 
adoptsd. 

Tbe  peonllatity  of  tliis  suf^  is  that,  although  it  may  be  said  to  be  relined--coDtaJmaK,  as  it  does, 
fmn  9fi  per  cent,  upwards  of  sucrose,  according  to  the  degree  ot  drrnex.s  repaired  by  market  coDnidera- 
dOBiithe  obaractemUc  smell  aod  sweetness  of  tbe  cane  juice  has  been  to  a  lai^e  oitent  prewrved.  To 
mmn  this  end,  a  process  has  to  tie  adopt«d  of  a  special  natare.  and  a  product  Is  thus  obtained  which 
en  aoo'innt  ot  its  possessing  the  attributes  mentioned  above,  commands  a  relatively  high  prioe  in  the 
_       KiEar  maxitet.  where  onlf  augar  coining  under  the  above  definition  is  sold  as  such, 

lo  order  that  ibe  esscntinl  features  of  this  specific  sugar  may  bo  readily  grasped,  it  may  be  as  well 
1o  briefly  describe  the  principal  poiots  in  the  manufacture,  especially  those  in  which  the  divergenoe 
from  tbe  general  linos  uf  sugar-making  occurs. 

As  donbUern  your  readers  arc  aware,  cane  juice  coosistu  chiefly  of  a  solution  of  sucrose,  with  small 
and  varying  proportions  of  glucose,  albumenouspectinoid  and  mineral  maitcrB,  etc.,  and  with  a  colouring 
matter,  peltom  when  free  and  grem  when  united  with  basex,  witli  which  it  forms  feeble  combinations. 

As  Ihe  cane  juice  comes  from  the  mill,  it  is  trcateil  with  sulphurous  anhydride,  prepared  by  bum- 
ing  snlphnr  in  a  current  of  air.  DL'ttinct  acidity  is  thus  imparted  to  ihe  juice,  and  the  colour  of  this, 
which,  as  il  came  from  tbe  mill,  was  dirty  yellow,  is  now  changed  to  a  delicate  greenish-yellow.  This 
change  of  colour  is  due  to  the  decomposition  of  the  Kroen  colouring  compound  mentioned  above,  by 
ttie  organic  acids  sal  free  by  tbe  sulphurous  acid. 

The  jnice  is  now  raised  to  a  temperature  of  from  212"  ¥.  to  22.1"  P.  in  a  closed  vessel  through 
vhich  a  constant  stream  of  juice  is  passing,  and  on  emerging  is  treated  with  milk  of  lime,  to  etfecl 
precipitAtion  of  the  albuminous  matter.  The  xmallest  quantity  of  lime  that  will  give  a  juice  sufB- 
-icutty  clarified  for  subsequent  crystallisation  is  used,  so  that  tbe  coloaring  matter  may  be  preserved 
■■  much  as  possible  in  its  free— and  yellow— state ;  but  unavoidably,  to  a  greater  or  leBsenteut,  accord- 
■g  lo  the  parity  of  the  jiuoe,  the  colour  of  tbe  clear  ptotloct  drawn  off  from  the  subsided  precipitate 
L--  of  too  green  a  colour  to  yield  a  high-class  yellow  sugar.  Indeed,  should,  at  this  stage  of  the  mann- 
l4.:tare.  sufHctent  lime  bo  added  to  make  tbe  juice  distinctly  alkaline,  although  a  bright  otaritlcatioa 
voiUd  be  obtMned,  the  colouring  matter  would  be  too  much  acted  upon  for  any  subsequent  process  to 
icUfy. 

In  the  old  method  of  manufacture,  where  the  concentration  of  tbe  thin  juice  from  the  clarifiers  to 

llw  state  of  symp  ready  for  the  vacuum  pan  was  carried  out  under  atmospheric  pressure  on  the  costly 

and  destructive  "  copper  wall "  ;  the  acidity  produced  by  tbe  passing  over  this,  with  Ita  high  tempera- 

IcM  and  tamoltaous  treatment,  rectified  to  some  extent  this  lime  effect  on  the  colouring  matt«r, 

eapeciallj  if  the  concentration  were  carried  far  during  this  process ;  but  this  end  was  only  attained  by 

_      great  loBB  )D  manufacture  from  immersion,  etc,  '         . 

^^^^  In  the  pieeent  method,  evaporation  in  vacuo  takes  the  place  ot  the  "  oomwr  wall,"  and  as.  dodH^^ 

^^^BrtagBiH  I^operl^  conducted,  no  chemical  change  ot  any  momant  takes  phoe,  the  oolonrlng  i^^^^H 

^^^^Be  UDO  has  to  be  nullllied  before  the  juice  is  subjected  to  concentration.      This  ii  done  l^^^^^l 
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addition  of  phosphoric  acid  to  the  clear  liqaor  from  the  clarifiers,  and  sabseqaent  brief  ebullition  in 
what  are  known  as  "eliminators."  This  agent  is  added  in  sufficient  quantity  to  liberate  enough* of  the 
organic  acids  to  recall  the  yellow  colour  which  the  juice  possessed  prior  to  the  addition  of  the  lime, 
and,  at  the  same  time,  a  considerable  quantity  of  the  lime,  whose  organic  salts  are  prejudicial  in 
sugar-making,  is  got  rid  of.  Care,  however,  must  be  taken,  and  this  applies  equally  to  the  "  sulphur- 
ing "  in  the  first  stage  of  manufacture,  that  enough  is  not  added  to  give  rise  to  free  phosphoric  acid 
in  the  liquor,  which  would  lead  to  loss  later  on. 

Concentration  of  the  liquor,  which  tias  received  the  finishing  cleansing  touches  during  its  stay 
in  the  "  eliminators,"  is  now  carried  on  in  vacuo  in  some  form  of  "  multiple  effect "  until  a  density 
of  from  25^  to  35^  Baum^  is  arrived  at.  A  light,  ycUow-coloured  syrup  is  thus  obtained,  which 
is  immediately  farther  concentrated  and  granulated  in  the  vacuum  pan. 

When  this  operation  is  finished,  a  stiff  magma  of  crystals  and  *'  mother  liquor  '*  or  molasses,  of  a 
delicate  greenish  gold  colonr  is  obtained,  and  to  further  improve  upon  and  fix,  as  it  were,  this  colour, 
a  solution  of  stanons  chloride,  in  the  proportion  of  about  1*3  lbs.  of  the  latter  to  a  ton  of  sugar  is  added. 
This  magma  or  "  massecuite  "  is  now  subjected  to  a  separating  process  in  the  centrifugals,  and  the 
light  yellow  crystals  thus  obtained,  the  greater  portion  of  the  tin  passing  away  in  the  molasses. 

It  is  thus  seen,  and  I  wish  to  particularly  impress  this  upon  your  readers,  that  the  colouring 
matter  of  Demerara  crystals  is  emphatically  the  colouring  matter  of  the  cane  juice,  and  that  the  great 
object  of  the  manufacture  is  to  retain  this  colouring  matter,  and  at  the  same  time  to  produce  a  sugar 
of  high  saccharine  richness. 

And  it  is  in  doing  this  that  another  distinctive  feature  of  this  class  of  sugar  is  yielded,  viz.,  the 
characteristic  smell  of  cane  juice  which  it  possesses.  It  is  owing  to  these  qualities — colour,  smell,  and 
richness — that  Demerara  sugar  holds  the  position  it  does  in  the  sugar-making  world. 

A  high-class  yellow  Demerara  sugar,  therefore,  necessitates  the  use  of  a  minimum  quantity  of 
lime,  and  the  maintenance  of  a  high  degree  of  acidity  throughout  the  process.  I  leave  it  to  those 
practically  acquainted  with  the  working  of  cane  juice  to  realise  the  difficulties  associated  with  satis- 
factory manipulation  on  these  lines,  especially  with  the  immature  juice  frequently  met  i^fith  in 
Demerara.  Suffice  it  to  say  that,  by  efficient  machinery  and  by  careful  and  thoughtful  work,  it  is 
possible  to  obtain  results  as  regards  the  quantity  of  sugar  extracted  from  the  juice  as  good  as  those 
(lcriv(j(l  from  the  easier  paths  of  the  manufacture  of  refining  crystals. 

As  already  stated,  these  crystals  occupy  a  high  position  among  sugars  in  the  home  markets,  and 
the  result  of  this  has  been  the  production,  by  several  refiners  here,  of  distinct  and  avowed  imitations, 
which,  although  sold  in  the  market  as  "  refiners'  yellow  crystals,"  are  eagerly  bought  up  by  the  trade 
and  handed  over  to  the  consumer  as  "  Demerara  yellow  crystals." 

To  produce  these  imitations,  all  that  the  refiner  has  to  do  is  to  purchase  refining  beet  sugar,  re- 
crystallise  it,  if  necessaiy,  so  as  to  produce  the  cryEtalline  condition  of  the  Demerara  sugar,  and  ooloor 
it,  as  it  is  admitted  that  it  i»  coloured,  by  a  preparation  of  a  yellow  aniline  product,  which  possesses 
an  aromatic  odour,  and  which  thus  masks,  when  fresh,  the  characteristic  unpleasant  smell  of  beet 
sugars. 

There  is  thus  obtained,  instead  of  a  cane  sugar  possessing  the  actual  colouring  matter  and  smell 
of  cane  juice,  a  product  prepared  of  inferior  material  and  artificially  coloured  so  as  to  simulate  the 
real  article. 

This  fraudulent  substitution  of  an  imitation  for  a  real  ailicle  goes  on  to  an  enormous  and  increasing 
extent.  Cfffevh  parihus,  it  is  bought  for  less  in  the  market  and  retailed  as  the  higher  priced  and 
genuine  pro<luct. 

The  present  position  thus  is,  that  the  West  Indian  proprietors,  after  investing  enormous  capital  in 
tin;  form  of  machinery  and  skilled  labour,  in  order  to  produce  a  pure  and  attractive  sugar,  find  them- 
selves compelled  to  undergo  competition  in  the  very  market  in  which  it  would  be  thought  their  rights 
would  be  recognised,  with  a<lversaries  who  are  allowed  to  carry  on  a  trade  in  an  imitation  and  inferior 
article  with  impunity. 

There  is  one  point  in  connection  with  the  manufacture  of  Demerara  sugar  which  may  need  com- 
ment, and  that  is,  the  use  of  a  tin  salt  in  the  penultimate  st^e  of  the  process.  The  use  of  this  agent 
was  commenced  in  1881,  but  it  was  not  until  tlie  following  year  generally  adopted,  on  account  of  the 
uncertainty,  from  want  of  evidence,  of  the  physiological  position  of  small  quantities  of  tin,  the  West 
India  Committee  having,  in  the  meantime,  investigated  the  question  carefully,  and  satisfied  them- 
^ elves,  by  the  evideoce  of  Dr.  Stevenson,  Messrs.  Hehner,  Wigner,  and  others,  that  no  fear  need  be 
entertained  that  a  prejudicial  influence  on  health  would  arise  from  the  smaJl  quantities — from  '25 
grains  to  -33  grains  to  the  lb.— of  this  metal  found  to  be  present  in  the  sugars  thus  made.  Dr.  Steven- 
son, in  experiments  on  dogs,  carried  out  at  the  instance  of  the  Committee,  found  that,  with  a  diet 
almost  entirely  composed  of  tlie  sugar  in  question,  no  interference  whatever  with  health  had  resulted. 
Since  then,  some  oOO.OOO  tons  have  been  consumed  in  the  United  Kingdom,  without  a  pingle  ill  eflFect 
having  been  traced  to  its  use. 

Apologising  for  trespassing  so  far  on  yonr  valuable  space, 

I  am,  Sir,  faithfully  yours, 

Fbedbbic  J.  Sgabd, 

Chemist^in-chief  to  the  Colonial  Company,  Limited. 
16,  Leadenhall  Street,  E.C., 
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A  SAPID  METHOD  FOR  THE  ESTIMATION  OF  UREA  TN  URINE. 
Br  C,  J.  H.  Wardes,  Peoc.  Ceiemistby,  Medicai,  CoLLBaB,  Caujotta. 
As  Satton  bas  lemuked,  the  eodic  bfpobroinit«  method  of  efitimating  urea  is  urine  has 
given  riae  to  endless  fortes  of  apparatus,  the  principle  of  construction  being  in  all 
aimilar.  In  all  the  instruments  hitherto  proposed,  with  the  exception,  I  believe,  of 
LnDge'§  nitrometer,  when  it  is  used  for  the  estimation  of  urea,  the  decompoation  of  tho 
urea  by  the  hypobromite  has  been  accomplished  in  one  apparatuf,  and  the  evolved  gas 
meABured  in  a  separate  tube.  In  the  method  now  described  the  evolved  nitrogen  is 
me&snred  in  the  same  tube  used  for  the  decomposition  of  the  urea  ;  and  the  procedure 
ia  consequently  much  simplified. 

The  apparatus  used  for  the  decompoeition  of  the  urea  and  measurement  of  the 
rated  nitrogen,  consists  of  a  slightly  modified  form  of  Crum's  welt-known  nitrometer, 
tube,  as  osoally  constructed,  has  a  total  length  of  '210  mm.,  an  internal 
meter  of  16  mm.,  and  a.  capacity  of  about  25  c.c,  the  cup  at  the  top  having  a 
capacity  of  a  little  over  25  c.c.  The  modifications  deairabia  in  adapting  the  tube  for  the 
estimation  of  urea  may  be  thus  summaiised  : 

t^A)  Trebling  the   length  of  the  tube,  and  thus  making  it   630  mm.  long.     The 
ity  being  increased  to  75  c.c. ;  while  the  internal  diameter  is  not  altered. 
(B)  Grinding  on  to  the  lower  open  end  of  the   tube  a  glass  stopper  on  which  ten 
iw  groves  have  been  &led. 

(C )  Inciea^g  the  capacity  of  the  email  cup  at  the  top  of  the  tube  to  5  c.c,  and 
leaving  it  accurately  graduated  to  hold  2*5  cc.  when  filled  to  a  certain  mark. 
^L        (D)  Using   somewhat    thinner   glass  than  that  employed  in  the  construction  of 
^^WiiBi's  tabes,  as  no  mercury  is  employed  in  the  process. 

^P  It  was  found  by  Rus^Il  and  West  that  5  c.c.  of  a  2  per  cent,  solution  of  pure  una 
evolved  37-1  c.c.  of  nitrogen,  and  this  volume  was  taken  as  the  basis  of  graduation  of 
(he  measuring  tube.  In  the  process  now  being  described  only  2-5  c.c.  of  urine  are  used, 
and  as  2-5  cc.  of  a  2  per  cent,  urea  solution  evolve  18-55  co.  of  nitrogen,  this  volume  of 
I  will  neoeeaarily  be  equivalent  to  2  per  cent,  of  urea.     One  per  txat.    of  urea  ia 
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therefore  equal  to  9*27  c.c.  of  nitrogen,  and  the  9*27  c.c.  volume  is  divided  into  ten  equal 
parts,  each  part  being  equal  to  1  per  cent,  of  urea.  These  divisions  are  farther  sab- 
divided  into  two,  each  representing  '05  per  cent  of  urea.  The  graduations  should  be 
continued  so  as  to  indicate  up  to  3  per  cent,  of  urea.  All  calculations  are  thus  avoided, 
the  observed  volume  of  gas  at  once  indicating  the  percentage  of  urea  in  the  specimen  o! 
urine  under  examination. 

In  using  the  apparatus  the  following  solutions  are  required : 

1.  A  cold  aqueous  saturated  solution  of  common  salt. 

2.  Hypobromite  solution  made  by  dissolving  100  grains  caustic  soda  in  750  c.c.  of 
distilled  water  and  adding  25  c.c.  of  bromine.  This  solution  should  be  freshly  prepared 
in  small  quantities  as  required  for  use. 

To  use  the  apparatus,  the  stop-cock  should  be  first  slightly  greased  and  dosed,  the 
tube  inverted,  and  the  ground  stopper  removed.  The  hypobromite  solution  is  then 
poured  into  the  tube  to  overflowing,  the  stop-oock  opened  to  allow  a  drop  or  two  to 
escape  and  thus  displace  the  small  column  of  air  in  the  bore  of  the  stop-cock.  The 
grooved  stopper  is  then  pressed  home,  the  excess  of  hypobromite  solution  escaping  by  the 
grooves  in  the  side  of  the  stopper,  in  the  same  manner  as  the  superfluous  fluid  escapes 
through  the  capillary  orifice  in  the  stopper  of  a  specific  gravity  bottle.  In  this  way  the 
tube  is  filled  with  the  hypobromite  solution,  all  air  being  excluded.  The  tube  is  now 
inverted,  held  under  a  tap  of  water,  and  the  cup,  etc.,  thoroughly  washed  and  then  most 
carefully  dried. 

The  tube  is  now  stood  in  a  small  trough  of  urine — a  finger-bowl  answers  very  well— 
and  supported  by  a  filter-ring  or  clip.  The  sample  of  urine  to  be  examined  is  then  poured 
into  the  dry  cup  up  to  2*5  c.c.  graduation,  any  excess  of  urine  accidentally  introduced  being 
removed  by  a  fine  fold  of  blotting  paper.  The  cup  is  then  filled  up  with  brine,  which  is 
well  mixed  with  the  urine  by  a  small  and  slender  glass  rod.  The  object  of  diluting  the 
urine  with  brine  is  to  increase  its  density.  If  ordinary  urine  were  introduced 
into  the  tube  it  would  float  upon  the  surface  of  the  hypobromite  and  only  a  slight 
reaction  would  immediately  occur  at  the  point  of  junction  of  the  two  fluids,  but  by 
increasing  the  specific  gravity  of  the  urine  in  the  way  indicated,  it  flows  through  the 
hypobromite  solution,  and  brisk  eflervescence  ensues.  If  the  urine  solution  were  allowed 
to  enter  the  tube  while  closed  with  the  grooved  stopper,  a  portion  of  the  evolved  gas 
would  escape  through  the  bore  in  the  stop-cock.  In  order,  therefore,  to  avoid  loss  of 
gas  from  this  cause,  the  grooved  stopper  is  first  removed  before  urine  is  allowed  to 
escape  from  the  cup  into  the  tube.  In  allowing  the  urine  to  enter  the  tube,  the 
stop-cock  should  be  opened  sharply  and  a  small  amount  of  urine  in  a  full  stream  allowed 
to  enter ;  decomposition  of  the  urea  at  once  ensues,  and  the  gas  collects  at  the  top  of 
the  tube.  When  eflervescence  has  ceased,  more  urine  is  introduced,  and  so  on,  until 
the  cup  has  been  emptied.  The  cup  is  then  filled  with  2*5  of  dilute  brine,  and  rinsed 
round  by  means  of  the  glass  rod  ;  the  whole  of  this  brine  is  then  allowed  to  enter  the 
tube  at  one  operation.  The  same  amount  of  diluted  brine  is  then  again  placed  in  the 
cup,  rinsed  round,  and  allowed  to  enter  the  tube.  The  tube  is  now  grasped  by  the 
right  hand,  the  thumb  being  tightly  pressed  against  the  open  end,  and  the  contents 
thoroughly  agitated. 


IiBstl}'  the  tube  ia  placed  in  a  vessel  of  water,  fmd  the  tbiimb  removed,  when  tbe 
saline  eolution  Sows  out,  and  water  occupies  ita  place.  If,  nhile  the  open  end  of  the 
tube  IB  below  the  surface  of  water,  water  from  a  tap  be  allowed  to  flow  down  the  tube, 
the  temperature  of  the  gas  will  be  rapidly  reduced  to  that  of  the  water.  The  remain- 
ing operation  consists  in  measutiog  the  volume  of  gas  with  the  usual  precautions,  such 
volume  indicating  the  percentage  of  urea  without  the  trouble  of  any  calculation. 
Corrections  for  temperature  and  pressure  can,  of  course,  be  applied  if  necessary. 

In  using  the  tube,  if  the  evolved  gas  should  exceed  the  volume  yielded  by  3  per 
cent,  of  urea,  the  urine  must  first  be  diluted  with  au  equal  volume  of  water,  and  2-5 
c.e.  of  the  diluted  urine,  and  in  the  manner  already  described  ;  the  percentage  of  urea 
H  indicated  by  the  volume  of  gas  being  doubled. 

The  points  to  which  special  attention  may  be  drawn  in  connection  with  this 
method  of  estimating  urea,  are^ 

1.  Extreme  simplicity  of  apparatus ;  all  the  various  operations,  of  measuring  the 
urine,  decomposing  the  urea,  and  measuring  the  volume  of  evolved  gas,  being  performed 
irith  one  instrument. 

2.  Ease  and  rapidity  of  manipulation, 

3.  Results  as  accurate  aa  those  aflbrded  by  any  of  the  various  modiSc&tions  < 
Itoaeell  and  West's  original  method. 

Messrs.  Cetti  and  Sons,  of  Brooke  Street,  Ilolbom,  are  prepared  to  supply  theri 
moditied  Grum  tubes,  with  a  guarantee  that  the  graduations  are  accurate. 


tKSTIMATION  OF  FUSEL-OIL  IN  SPIRITS. 
Bv  A.  Stutzer  and  0.  Reithair. 
{ConUnTied  from  jiage  193.) 
TuE  Concentration  op  tub  Fdsei.  nv  Feactiokal  Dlstillation. 
Ths  possibility  of  removing  the  fusel  from  strong  spirits  by  fractional  distillation 
has  often  been  talked  about.  Whether  portions  absolutely  free  from  fusel  could  thua 
be  obtained  was  not  really  proved,  becauw  there  was  no  known  reliable  method  to 
positively  detect  the  presence  of  amylic  alcohol  in  spirits  of  wine.  An  old  test  con^sted 
in  the  oxidation  of  the  fusel  to  valeric  acid  and  analysing  one  of  its  salts.  The  process  of 
Marquard,  consLsticg  in  shaking  first  with  chloroform,  and  then  washing  this  with  water, 
does  not  give  good  quantitative  results.  However,  our  chloroform  process  enables  us  to 
detect  very  small  difierences  in  fusel,  and  has  been  very  useful  in  determining  the  value 
I  td  the  fractional  distillation. 

a  quite  certain  that  when  applying  the  process  to  very  strong  alcohols,  products 
B  at  last  obtained  which  cannot  be  further  purified.  We  must,  therefore,  consider  theee 
cttons  free  from  fusel  aa  long  as  wo  do  not  succeed  in  proving  its  presence  by  other 
ms,  and  ought  only  to  ueo  such  a  product  as  a  check  spirit  in  our  process.  For  the 
Tying  out  of  the  following  experiments,  however,  it  was,  as  will  be  easily  understood, 
not  necessary  to  use  such  a  highly  purified  spirit,  but  use  was  made  of  our  spirit  ff. 

Mixtures  were  made  which  contained  respectively,  ■!,  ■05,  and  "02  per  cent,  of 
amylic  alcohol.  Ineachcnse  1,000  c.c.  of  the  sample  were  distilled,  and  100  c.c.  separately 
eoltected.  The  boiling  points  of  the  first  nine  fractions  were  constant  between  78*5% 
aod  TS-O"  C. 
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Amount  of  Amylic  Alcohol  bt  Yolxthe  in  Original  Alcohols. 

A  B  0  D 

•10  '15  -02  None 

Fiaotion.      V.  15  =  cc.  V.  15  =  c.c.  V.  15  =  c.c  V.  16  =  c.o. 

1  54-80  64-82 


5  54*56 

7  54-51 

8  54-53 


9  54-50  54-62  64-61  54-50 

10  55-74  55-09  54-82  54.72 

The  differenoe  between  Y.  15  of  the  ninth  and  tenth  fraction  amounts  to 

1-24  -57  -31  -22 

According  to  the  former  analysis,  an  increase  of  -01  cc.  must  be  considered  equiva- 
lent to  -0028  cc.  of  amylic  alcohol.  Therefore  A  contains  '347,  B  *161,  0  '087,  and 
D  r062  per  cent.  As,  however,  the  distillates  had  first  to  be  diluted  up  to  320  cc. 
before  applying  the  process,  the  true  percentage  of  amylic  alcohol  becomes 

A  1-1104,    B  -5152,    C  -2784,    D  -1984. 
If  we  now  deduct  the  amount  found  in  D  we  get 

A  '912,    B  -3168,    C  '08  cc 

The  bulk  of  the  fusel  is  therefore  found  in  the  last  fraction,  and  if  the  spirit  is  very 
poor  in  alcohol  it  is  advisable  not  only  to  distil  one,  but  even  two  or  three  litres  of  the 
temple  and  operating  on  the  last  100  c.c 

To  answer  the  question  in  how  far  the  distillation  process  succeeds  when  the  spirit  is 
not  very  strong,  and  in  how  far  dehydraters  influence  the  result,  the  experiment  (A)  was 
repeated,  only  with  this  difference,  that  the  mixture  was  first  mixed  with  200  cc  of  water, 
and  the  alcoholic  strength  thereby  reduced  to  80  per  cent,  (experiment  E).  In  another 
experiment  (F)  this  same  spirit  was  first  mixed  with  50  grams,  of  calcined  potash, 
and  in  a  third  experiment  (Q)  with  150  grams,  of  this  substance.  The  several  fractions 
showed  the  following  boiling  points  : — 


E 

F 

G 

80  Per  Cent.  Spirit 

Same  with 

Same  with 

without  Potash. 

50  grms.  Potash. 

150  grms.  Potash. 

1 

79-3«> 

78-8^ 

78-6^ 

2 

79-4° 

79-0^ 

78-6^ 

3 

79-6^ 

79-0^ 

78 -e* 

4 

79-8« 

79-1^ 

78-6« 

6 

79-90 

79-2^ 

78-6^ 

6 

80-0^ 

79-3^ 

78-6^ 

7 

80-1^ 

79-4^ 

78-6^ 

8 

80-2^ 

79-5^ 

78-6^ 

9 

80-7^ 

79.70 

78-6^ 

10 

81-2° 

79-9^ 

73.70 

The  separate  fractions  of  Q  contained  from  95  to  96  per  cent,  of  pure  alcohol,  and 
the  last  fraction  measured  about  100  c.c.  The  distillates  of  F  had  a  smaller  percentage 
of  alcohol,  and  those  of  E  were  still  weaker.  Therefore  from  E  and  F  another  11th 
fraction  was  collected,  boiling  from  81-3^  to  80*2*^  C. 

The  chloroform  shaking  gave  the  following  results : — 

Fraction.  E  F  G 

cc.  c.c  cc 

9  54-63  54-55  54-51 

10  54-64  54-69  56-76 

11  6513  55-71  


The  volumes  of  the  laet  fmctionB  ot  the  spirits  after  proper  dilution  » 

E  320  C.C.  F  260  c.c.  G  3!0  c.c. 

If  we  now  deduct  the  iaorease  of  the  chloroform  of  A  we  get 
E  -41  C.C.  F  -flS  C.C.  G  1-02  c.c. 

lorreeponds  with  '1148,  '2773  and  '2856  per  cent,  of  amylic  aloohol  in  &  30  | 
it,  spirit. 

The  quantity  of  amylic  alcohol  in  the  loat  fraction  ie  therefore— 


E  ■ 


and  the  loes  in  fuBol— 


F  '721 


■979 


G  -885  c 


■115 


realcukt«d  on  80  per  cent,  spirit — 
'053  '023  -01 

It  is  therefore  plfun  that  on  using  a  dehydrater,  even  a  weaker  gpirit  may  be  made  to 
retain  the  bulk  of  its  fusel  till  the  last  fraction.  It  is,  however,  necessary  to  use  a  large 
excess  of  potash,  which  quantity  must,  of  course,  be  regulated  by  the  amount  of  alcohol 
the  sample  contains.  Aa  the  greater  part  of  the  fusel  remains  in  the  retort,  it  is 
necessary  to  finally  dissolve  the  potash  in  water,  and  then  to  di:?til  another  100  c.c. 
The  liquid  having  a  high  boiling  point,  all  amyho  alcohol  passes  out  in  the  distillate 
which  is  then  used  to  dilute  the  last  alcoholic  fraction.  la  the  begiuajng  of  the  distil- 
lation we  use  a  brine  bath,  but  at  the  last  the  naked  flame,  or  else  a  parafBu  bath.  The 
loea  in  amylic  alcohol,  which  must  be  expected  from  the  use  of  potash,  is  only  '01  per 
cent,  of  the  whole  amount  present.  W.  Fresenius  says  the  smell,  either  before  or  after 
fr&ctiouing  of  the  various  distillates,  is  qualitatively  a  better  proof  for  the  presence  or 
absence  of  fusel  than  the  chemical  or  physical  processes,  but  this  view  is  not  confirmed 
by  our  experiments.  We  found,  in  fact,  that  whenever  fusel  can  be  detected  by  the 
smell,  it  is  quite  possible  to  quantitatively  determine  it,  but  if  the  amount  ia  supposed 
to  be  very  Email,  we  use,  aa  already  stated,  not  one  litre,  but  even  two  or  three  litres  of 
the  sample  for  the  fractional  distillation. 
Opb  Experiences  on  the  Fractional  Distillation  of  Spirits  Coittaiijiso  muoi 
Fusel. 

If  the  sample  contains  so  much  fusel  that  it  may  be  safely  detected  without  a 
fractional  diatiUation,  the  experimental  error,  increased  by  the  necessary  dilution, 
aroounte  to  about  '06  per  cent.  Analysts  will  have  to  be  content  with  this  degree  of 
accuracy  when  analysing  very  bad  spirits.  The  separation  of  the  sample  in  fractions 
free  from  fusel,  and  those  richer  in  it,  then  becomes  more  and  more  impossible.  When 
distilling  one  litre  of  alcohol  with  05  per  cent,  of  fusel,  only  the  last  GO  c.c.  are 
contaminated;  with  '1  per  cent,  the  laat  100 cc.,  with  '15  per  cent. the  last  300  c.c,  and 
with  '3  per  cent,  the  last  500  c.o.  And  if  the  amount  of  foael  reaches  '5  per  cent,  the 
first  300  cc.  of  the  diatUlate  are  already  contaminated. 

It  will  now  be  understood  why  it  is  so  difficult  to  purify  spirits  on  the  larger  scale, 
as  this  can  only  be  done  by  the  most  improved  distilling  apparatus  and  aid  of  chemical 
means.  The  process  of  Tranbe,  shaking  with  saline  solutions,  such  as  ammonium 
sulphate,  by  which  a  concentration  of  the  fusel  is  obtained,  is  only  then  of  any  use  when 
very  large  quantities  of  the  salt  are  used.     For  instance,  to  conoentntte  the  fusel  from 
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a  litre  of  alcohol  oontainiDg  1  gram,  of  amylic  alcohol  into  100  cc,  it  was  foand 
necessary  to  shake  with  no  loss  than  15  litres  of  a  saturated  solution  of  ammoniom 
sulphate.     The  experiments  were  therefore  not  continued. 

Testzno  of  Various  Samples  of  Purified  Spirits. 

Our  process  to  increase  the  fusel  by  fractional  distillation  and  then  to  estimate  it 
quantitatively,  is  as  yet  only  practicable  in  the  case  of  spirits  poor  in  fusel,  for  which 
it,  however,  possesses  an  undoubted  advantage.  From  our  experiments  with  pure  spirits, 
a(nd  the  same  when  mixed  with  a  definite  amount  of  fusel,  one  can  see  that  intermediate 
fractions  are  obtained  which  give  a  constant  chloroform  increase.  (We  take  it,  of 
course,  for  granted  a  chloroform  of  the  same  quality  is  used.)  Instead  of  only  testing 
the  last,  or  the  two  last  fractions,  it  is  always  as  well  to  test  one  of  the  earlier  ones  so  as 
to  have  a  better  check  on  the  analysis. 

No.  1.  SampU. — First-dass  potato  spirit,  so-coMed  spirits  of  wine,  from  the  later 
fractions  of  a  distillation,  containing  95*5  per  cent,  of  alcohol.  1,000  cc.  were  allowed 
to  stand  on  100  grams,  of  dry  potash  for  two  or  three  hours  at  the  ordinary 
temperature  and  then  fractioned.  The  boiling  point  remained  constant  at  78*7^  until 
the  last  drops  distilled  over.  The  remaining  potash  was  dissolved  in  water  and  100  cc 
of  this  distilled  ofil 

Last  fraction  from  100  o.c — 

Noticed  volume  V  =  54-55     T  =  U-9^  C. 

Volume  at  normal  temperature        Y  15  =  54*56 
Last  but  one  fraction  from  100  cc.  V  =  54*50     T  =  14-8* 

V  15  =  54*52 

The  increase  in  the  chloroform  volume  is  for  both  fractions  a  little  less  than  with 
the  spirit  sent  as  pure.  On  the  other  hand  the  intermediate  fraction  of  the  last- 
named  give  a  chloroform  increase  of  *06,  and  its  ninth  fraction  an  increase  of  *02  cc 
As  an  increase  of  *01  cc.  means  '0028  cc.  of  amylic  alcohol,  *02  cc,  '0056  per  cent. 
Allowing  for  the  dilution  up  to  320  cc,  we  get  •01792  cc,  = -0017  per  cent,  by 
volume  of  amylic  alcohol,  a  quantity  so  small  that  it  may  be  put  to  experimental  error 
and  be  disregarded. 

No.  2. — ^A  strong  spirit,  prepared  by  a  new  process  from  maize  containing  95*65 
per  cent,  of  alcohol. 

1,000  cc.  were  distilled  with  100  grammes  of  dry  potash.  The  boiling  point  kept 
constant  at  78*8^  0.  until  the  last  fraction.  The  treatment  was  the  same  as  in  No.  1. 
The  last  fraction  of  100  cc  Y  ^  54*55.  Consequently  the  spirit  must  be  considered  free 
from  fusel.  The  first  fraction  had  a  faint  ethereal  smell.  On  testing  this  first  fraction 
V 15  -:  54*69. 

The  shaking  out  of  the  spirit  without  previous  distillation  gave 

V  15  =  54-71. 
After  rectifying  over  KHO  we  got 

V  15  =  54-48 

V  15  =  54-51 

showing  here  the  necessity  of  rectifying  over  caustic  potash. 

*  Using  the  same  chloroform  in  the  small  Hersf eld's  apparatus  V  15  ss  20*80  co. 
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No.  3. — Rectified  corn  brandy  contained  95"2  per  cent,  of  alcohol.     1,01)0  c.c.  wertF 

distilled  with  100  gmcoa.  of  potash.     The  boilLog  point  kept  constantly  at  78'7''  C, 
and  only  reached  70-2"  at  the  end  of  the  distillation. 

Last  fraction  100  c.c.  V  =  54  40  ;  T  =  H'9  _ 

Corrected  V  ]5  =  54-50  ^M 

V^  54-61  ;T  =151  ^1 

Corrected  V  16  =  64-50.  ^H 

loo  c,c.  of  the  last  but  one  fraction  V  15  =  54-50. 

The  spirit  ia  to  be  regarded  ad  abjolutely  free  from   fiuel,  but  did  not)  however, 

poesees  such  a  pure  odour  as  the  first,  and  gave  after  dilation,  but  without  previous 

distillation,  ^M 

Y  =  54-71;  ^M 
oad  after  rectifying  over  caustic  potash  ^H 

V  =  54'CO. 

8o  it  eeems  thia  sample  contained  volatile  impurities  which  were  not  removed 
by  KHO. 

The  first  portions  of  the  distillate  gave  respectively  ^k 

1.— V  15  -  54-80  B 

2,— V  15  =  54-72.  ~ 

Prom  these  figures  it  ia  plain  that  the  testing  of  the  lost   fractions  is  the  heat  plan  in 

any  case ;  better  than  testing  the  whole  of  the  spirit,  even  after  rectifying  with  caustic 

potash. 

It  seems  that  spirits  often  contain  volatile  Impiirities  which  interfere  with  the 
ODklyms  even  when  the  sample  has  been  rectified  over  potash  or  caustic  potash.  These 
bodies  will  certainty  cause  a  too  high  result  with  spirits,  which,  being  rich  in  fusel, 
cannot  first  be  distilled,  but  it  is  a  question  whether  this  error  ia  at  all  considerable. 
Forther  experiments  will  have  to  decide  this. 

E.\I'EK1MENIS   WITU   TuAUBE's    CafILLAUIMETBB. 

Some  time  ago  we  have,  like  Sell  and  Mayrhofer,  pointed  out  that  the  estimation 
of  fuael  in  brandies  by  this  instrument  U  certainly  easy  of  execution,  but  that  the 
prooetJB  was  inferior  in  accuracy  to  the  shaking-out  process.  At  the  same  time  as  we 
did  the  other  experiments,  we  carried  out  some  more  experiments  with  the  capillari 
meter,  as  the  spirits  used  could  not  contain  any  large  quantity  of  ethereal  oils.  We 
used  the  instrument  as  described  by  us  in  the  Hepert  Anal  C/temie,  1S8G,  p.  3SfJ,  with 
micrometric  Bcren,  and  first  determined  the  radius  of  the  capillaries  with  the  aid  of 
ijuicksilver.  A  measured  column  of  the  mercury  was  then  weighed,  and  so  the  volume 
t  calculated.     The  radius  was 


V  =  -HM 

IT.  h 


The  height  increase  for  20  per  cent,  alcohol  was  40 '5  mm.  at  15"  C. 
appftratua.  If  temperature  was  over  15"  C,  -IS  mm.  had  to  be  added  for  each  degri^. 
Tbe  instructions  accompanying  the  apparatus  were  not  correct,  and  it  is,  therefore,  uo 
matter  of  surprise  that  not  much  caofidence  is  felt  in  the  method.  Tiie  figure  for  water  is 
63i  at  20-2"  C     Pure  amyllc  alcohol  was  now  mixed  with  alcohol  and  water  iu  such 


ue        I 
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proportions  that  the  liquid  contained  exactly  1  per  cent,  of  fusel,  and  the  specific 
quantity  of  the  same  exactly  corresponded  with  a  20  per  cent,  ethylic  alcohol.  By 
diluting  with  a  20  per  cent,  pure  alcohol,  mixtures  were  ohtained  which  contained  from 
*1  up  to  1  per  cent,  of  fuseL  The  figure  of  each  mixture  was  then  determined.  It 
amounted  on  an  average  to  *78  mm.  for  every  *1  per  cent,  of  fusel,  the  increase  being 
remarkably  constant,  and  any  slight  differences  were  most  likely  due  to  experimental 
error.  We,  however,  think  that  if  the  amount  of  fusel  is  large,  the  figure  gets  abghtly 
less  and  believe  it  to  be  safer  to  take  the  figure  as  *80  when  the  quantity  of  fusel  lies 
between  '1  and  '5,  and  to  reckon  '76  when  between  '5  and  1*0  per  cent.  This  diffiarence 
of  *04  mm.  has  really  no  practical  importance,  as  it  is  not  possible  to  read  off  to  less 
than  *1  mm.  In  using  the  capillarimeter  it  must  be  noticed  that  the  alcohol  must  not 
be  allowed  to  stand  in  the  open  basin  or  beaker  for  hours,  but  that  the  reading  ought 
to  be  made  after  say  five  minutes.  Alcohol  being  volatile,  its  strength  in  the  open 
dish  rapidly  alters,  particularly  in  a  warm  room. 

We  have  performed  a  great  number  of  estimations  of  fusel,  and  agree  that  the 
apparatus,  on  account  of  its  simplicity  and  convenience,  is  in  many  cases  an  excellent 
one  for  the  sorting  of  spirits,  but  we  stick  to  our  previous  opinion  that  when  great 
accuracy  is  required,  the  shaking  process  is  much  safer  and  more  accurate. 

It  would  not  be  interesting  to  give  here  our  numerous  figures  of  the  height 
increase,  and  will  content  ourselves  with  mentioning  some  more  results  of  our  fusel- 
concentrating  process. 

1. — *5  c.c.  of  amylic  alcohol  were  mixed  with  a  1,000  c.c.  of  a  96  per  cent, 
spirit,  and  then  fractionally  distilled  after  addition  of  100  grams,  of  potash.  The  last 
fraction,  when  made  up  to  20  per  cent,  strength,  measured  482  c.c.  The  height 
increase  compared  with  pure  20  per  cent,  alcohol  was  *75  mm.,  corresponding  with 
-094  per  cent,  by  volume  of  fusel,  or  '453  per  cent,  in  482  c.c.  liquid.  As  the  original 
mixture  contained  5  c.c,  or  05  per  cent,  of  fusel,  the  loss  during  the  distillation  must 
have  amounted  to  '0047  per  cent. 

2. — I'O  c.c.  of  amylic  alcohol  was  mixed  with  1,000  c.c.  alcohol  and  100  grams,  of 
potash,  and  then  fractioned.  On  testing  the  last  in  100  c.c,  *912  fusel  was  found, 
showing  a  loss  of  -0088  gram,  or  '088  per  cent,  by  volume. 

3. — 1'5  c.c  amylic  alcohol  +  1,000  c.c.  spirit  -f  100  grams,  of  potash  were  mixed 

and  fractioned — 

Last  fraction  '888 

„    but  one  '185 

„      „    two  '185 

1-258 

Therefore  *242  gram,  of  fusel  oil,  or  '0242  per  cent,  by  volume,  had  past  over  with  the 
first  portions,  and  this  confirms  once  more  our  idea  that  the  process  is  only  useful  when 
the  amount  of  fusel  does  not  exceed  '1  per  cent. 

The  numbers  just  mentioned  still  want  a  correction.  To  dilute  the  fusel  the  same 
spirit  was  used  as  in  the  experiments  with  the  shaking  apparatus.  This  spirit  was  not 
altogether  free  from  fusel,  but  contained  (by  that  process)  *19  co.  fusel  oiL  To  get 
approximately  correct  results,  we  must,  of  course,  allow  for  this,  and  then  we  get  the 
loUomng  figures  j — 
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in  stiakicg  apparatiu. 

■31  C.C. 

■1)1  O.C. 


bj  capiUarim 


F'5  c.c.  fuael ;  l&st  fractious 
1-0  c.a  „ 
1*6  c.c  „  3  laat  fr&ctioDa 

Toe  Details  of  oub  Present  PaocEss. 
The  eetimation  of  the  fuael  by  shaking  with  the  chloroform  muet  finrt  of  kll  be  d 
in  the  ordinary  way  after  difitilling  the  spirit  with  caustic  potash,  in  the  fluid  diluted  up  " 
to  30  per  cent.  If  the  analysis  should  show  a  result  exceeding  -15,  the  annlyat  must 
take  thia  as  practically  accurate.  If,  however,  less  than  -15  per  cent,  is  found,  1,000  c.c. 
of  the  spirit  and  100  grams,  (or  more)  of  calcined  potash  are  introduced  into  a  large 
fmction  apparatus,  and  after  standing  for  a  few  hours  it  is  distilled  off.  The  first  500  c.c, 
nuty  be  collected  together,  but  after  this  every  100  c.c.  are  separately  collected.  After 
everything  is  distilled  over,  the  retort  is  allowed  to  cool,  and  250  c.c.  of  water  are  intro- 
duced. 100  c.c.  are  now  distilled  off  from  a  para£a  bath,  and  the  distillate  united  with 
the  last  alcohohc  fraction.  Now  every  fraction  must  be  diluted  up  to  30  per  cent, 
strength  and  (the  last  one  first)  examined  in  the  apparatus. 

The  dilution  up  to  30  per  cent,  by  volume  must  be  done  with  the  ^eatest  pcsaible 
accuracy ;  at  all  events,  the  experimental  error  should  not  exceed  'I  per  cent.,  which 
wiD  already  cause  a  chloroform  increase  of  '03  c.c.  The  best  shaking  apparatus  is  such 
a  one  which  has  room  tor  ^SO  c.c.  of  the  spirit  and  50  c.c,  of  chlorofurm.  The  central 
narrow  tube  of  the  apparatus  should  hold  50^56  c.c,  and  be  divided  into. '05  of  a  c.c, 
and  one  should  be  able  to  judge  -01  of  a  c.c.  The  temperature  during  the  measuring  of 
the  fluids  and  the  reading  off  should  be  between  M'S^Ij'S"  C.  The  correction  for 
temperature  is  made  by  allowing  01  c.c.  for  every  .1''  C.  either  adding  or  deducting  the 
same. 

To  get  truly  comparable  resulte  in  the  analysis  of  difierent  kinds  of  spirits,  we 
recommend,  not  only  to  state  the  percentage  of  fusel  aa  found,  but  also  to  calculate  its 
I  proportion  to  the  alcohol  which  the  sample  contains.  •  ^ 


DETEEMINATION  OF  LITHIA  IN  MINERAL  WATERS.  ^ 

By  E.  Walleb,  Ph.D.* 
nCALLY,  three  methods  are  now  available.     I.  The  phosphate  method  (Slayer's 
»tion)  {Ann.  C'kein.  m.  Phann.  98,  193).     2.  The  amylalcohol  method  {Goock,  Am. 
CKctH.  Joar.,  Ij,  33).     3.  The  fluoride  method  (  Carnot,  Hull.  Soc.  Chink.  [3]  1,  280). 

Rammelsberg's  method  {Po-jg.  Ann.,  (i(i,  70),  somewhat  similar  in  principle  to  that 
of  Goocb,  in  that  it  depends  upon  the  comparatively  greater  aolubility  of  lithium  chloride 
in  an  organic  solvent,  has  been  comparatively  little  used,  on  account  of  the  difficulty  and 
expense  involved  in  obtaining  the  pure  anhydrous  alcohol  and  ether  necessary  for  the 
prooees.  Moreover  the  experiments  of  J.  L.  Smith  (Am.  Jour.  .Hci.  [2]  16,  5C),  re- 
arranged in  oonvenient  form  for  reference  by  Gooch  do  not  indicate  that  it  is 
very  satisfactory  in  its  application,  even  with  the  best  of  care.  Some  indirect  processes, 
h  aa  the  weighing  of  mixed  chlorides  of  sodium,  potassium  and  lithium,  and  then 
*  Jaunal  ot  the  Ameiican  Chenuoal  tiouaty. 
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determining  the  oblorine  and  potaseium  (Biinseu,  A  un.  Oliem.  v.  P/uirin.,  1 22, 34S),  ban 
been  also  proposed,  but  tbey  are  troublesome  in  execution,  and  like);  to  be  unsatisEactory 
in  result. 

For  all  of  theee  processes,  it  id  necessary  to  obtain  from  some  known  quantity  of 
tbe  water,  the  alkalies  as  chlorides  free  from  admixture  witb  other  bases,  and  in  most 
cases,  a  considerable  proportion  of  the  sodium  and  potassium  salts,  nhicb  usually  pre- 
dominate largely  over  those  of  lithium,  must  be  removed.  To  acrampiish  it'n  the  usual 
method  may  be  fallowed,  acidification  with  hydrochloric  add,  evaporation,  treatment 
with  barium  hydrate  solution,  removal  of  the  ezcees  of  baryta  by  ammonium  carbonalet 
driving  off  the  ammonium  salts,  and  estraction  with  alcohol  or  alcohol  and  ether,  to  take 
out  the  lithium  chloride  which  is  inevitably  accompanied  by  some  sodium  and  potassium 
ohlorides.  Throughout  this  treatment,  the  spectroscope  must  constantly  be  used  to 
determine  when  the  extraction  or  washing  Is  complete,  and  these  preliminary  operations 
oft«n  prove  very  tedious.  Some  suggestions  in  this  connection  may  be  of  value.  Tbe 
small  platinum  wires  used  to  test  the  precipitates,  solutions,  etc.,  need  critical  examin- 
ation. A  wire  which  has  been  once  used  with  lithium  salts  may  perhaps  be  held  in  the 
flame  until  it  will  give  no  trace  of  colour  to  the  flime,  nor  show  the  lithium  line  hy  the 
spectFoecope,  but  on  moistening  with  hydrochloric  acid  and  inserting  in  tbe  flame,  the 
line  will  show  almost  as  brightly  and  distinctly  as  if  no  lithium  had  been  removed  trom 
it.  Bepeated  scouring,  immersion  in  acid  and  insertion  in  tbe  flame,  or  long  soaking  in 
■dd  may  be  necessary  to  remove  this  trace  of  lithium  from  the  wires.  It  has  been 
found  convenient  to  keep  several  wires  dipping  into  a  t«st  tube  partially  filled  with 
dilate  hydrochloric  acid,  and  to  use  them  in  succession,  so  that  each  wire  shall  have  a 
tolerably  long  immersion  in  the  add,  before  being  tested  again,  as  a  preliminary  to  uaii^ 
it  for  a  test  on  a  predpitate,  etc. 

Barium  precipitates  (BaCO,  and  BaSO^)  when  formed  in  the  presence  of  litfainm 
compounds,  carry  down  and  retain  perceptible  quantities  of  lithii  (by  spectroscope  test) 
with  great  persistency.  The  well-known  tendency  of  the  barium  sulphate  to  drag  other 
salts  with  it  seems  to  bo  greater  in  the  case  of  lithia  than  in  that  of  other  alkaline  salts, 
although  this  may  perhaps  he  due  to  the  exceeding  delicacvof  the  spectroscopic  reaction. 
Predpitation  in  a  rather  dilute  solution,  and  rather  liberal  washing  is  usually  the  most 
convenient  course  to  pursue  in  the  case  o(  the  precipitation  of  BaSO,  in  preeenoe  of 
lithium  salts.  "With  BaCO,,  re-aolution  in  HCl,  and  re- precipitation  with  ammonia  and 
ammonium  carbonate  is  most  efl'ective.  IE  the  proportion  of  lithium  is  large,  resolution 
and  re-precipitation  a  third  time  may  be  advisable.  Tbe  predpitate  produced  by  tmrium 
hydrate,  unless  consisting  largely  of  sulphate,  does  not  give  so  much  difficulty  in  the 
washing  out  of  the  lithia,  except  when  it  has  been  exposed  for  some  time  to  the  air  of 
the  laboratory  containing  COj. 

A  word  further  as  to  the  decomposition  of  LiCI  by  heat.  Direct  quantitfttiva 
estimations  upon  the  subject  were  not  made  in  this  investigation,  hut  the  phenomena 
noted  tend  to  confirm  Mayer's  remark  that  under  the  infiuence  of  beat  in  presence  of 
water,  lithium  chloride  has  a  tendency  to  exchange  chlorine  for  oxygen. 

A  solution  containing  lithium  chloride  ia  evaporated  to  dryness  with  difficultywhen 
placed  OD  the  water  bath,  and  if  it  finally  is  made  to  appear  dry  after  prolonged  treat- 


meat  in  this  manner,  more  o!  the  material  is  alow  to  re-disaolve  ia  water  (api>arent1y 
becauBd  of  the  foraiation  of  lithium  hydrate)  than  U  the  same  solution  is  evaporated 
cearl;  to  dryness  and  the  moisture  driven  out  by  careful  igoition  over  a  naked  flame, 

Assuming  in  every  case  that  one  has  obtained  a  concentrated  aqueous  solution  from 
ft  known  quantity  of  the  water,  containing  all  oF  the  lithium  and  some  of  the  potassium 
and  Bodium  as  chlorides,  but  no  other  bases,  the  phosphate  method  would  be  aa  follows  :  — 

Add  an  excess  of  hydro-disodium  phosphate,  and  then  a  moderate  excess  of  pure 
sodium  hydrate,  evaporate  to  dryness,  re-dissolve  in  water  by  the  aid  of  a  gentle  heat, 
mdd  an  equal  volume  of  strong  ammonia,  digest  warm  for  some  time,  allow  to  stand  for 
twelve  hours,  filter  and  wash  with  a  mixture  of  equal  volumes  of  ammonia  and  water, 
and  finally  ignite  and  weigh  as  Li„PO,.  A  second  or  third  portioa  of  precipitate  may 
be  recovered,  by  evaporating  the  filtrate  and  washings,  adding  ammonia  and  allowing  to 
ataad  as  before,  filtering,  etc.  The  chief  difiiculty  with  the  accuracy  of  the  process, 
ooDioBtA  in  the  practical  impossibiUty  of  obtaining  all  the  lithium  as  phosphate,  free  from 
any  other  alkaline  salts.  Too  much  wasbicg  will  cause  appreciable  amounts  of  lithium 
phosphate  to  go  inio  solution.  Indeed,  in  my  experience  the  filtrate  and  washings  have 
always  showed  a  decided  lithia  line  in  the  spectroscope,  from  the  start.  On  the  other 
hand,  too  little  washing  leaves  some  alkaline  salt  along  with  the  lithium  phosphate — 
shown  by  its  tendency  to  cdke  on  ignition — but  whether  it  cakes  or  not,  lithium  phosphate 
aqtarated  by  this  method  when  tested  by  the  flame,  almost  invariably  gives  so  strong  a 
flodiam  fiame,  as  practically  to  obscure  the  red  of  the  lithium  to  the  naked  eye.  Conse- 
quently it  becomes  to  a  considerable  extent  a  matter  of  judgment,  to  decide  when  the 
waabing  ia  completed,  and  theti  the  amount  of  lithium  phosphate  obtained  is  a  compromise 
between  the  precipitate  dissolved  olT  by  washing  and  alkaline  salts  left  with  it. 
However,  by  the  aid  of  a  little  experience,  the  error  can  be  usually  brought  within 
modecate  Ijmib),  if  the  proportion  of  water  which  the  chlorides  represent  is  sulHoieutly 
large  (ordinarily  lU  to  20  litres).  The  use  of  such  large  quantities  of  water  ia  naturally 
attended  with  more  or  less  labour,  in  evaporation,  removal  of  bases,  etc,,  and  is  in  itself 
objectionable  aside  from  the  sources  of  error  inherent  in  the  meibod  of  determination. 
This  method  bas,  however,  until  recently  been  practically  the  only  one  in  general  use. 

The  method  of  Goocb  used  by  bim  in  the  examination  of  the  watera  of 
the  Yellowstone  Park  (BuU.  U.  S.  Geol.  Svroei/,  No.  47,  also  Ckem,  Neuia^  59, 1 13,  etseq.), 
may  be  described  aa  follows : — 

The  concentrated  solution  of  the  alkaline  chlorides  should  contain  only  about  0-3 
gram,  of  salts  in  all.  To  this  solution,  in  a  casserole  or  dish,  is  added  30  to  50  c.c.  of 
pore  anhydrous  amy]  alcohol.  The  vessel  b  then  heated  on  a  eand  bath  over  a  low 
Same,  so  as  to  boil  off  the  water  through  the  amyl  alcohol,  leaving  the  undissolved  salts 
adhenng  to  the  sides  of  the  dish.  The  heat  is  kept  up  until  the  volume  of  amylalcohot 
baa  been  reduced  to  about  15  or  18  c.c.  after  cooling.  A  few  drops  of  bydrochlorio  add 
are  added  to  restore  to  the  form  of  chloride  aoy  lithium  oxide  or  hydrate  which  may 
have  been  formed,  and  the  heating  is  repeated  for  a  short  time.  The  amyl  alcohol  is 
then  filtered  through  paper,  or  through  a  Gooch  crucible,  into  a  measuring  cylinder,  and 
its  Tolume  noted  (usually  10  to  15  c.o.).  In  case  the  proportion  of  lithium  is  large  the 
undiawlTed  salts  should  be  token  up  witb  a  little  water,  and  tbe  treatment  repeated  ia 
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the  same  way  as  jast  described,  the  amount  of  amyl  alcohol  which  has  been  heated  with 
the  chlorides  being  measured  as  before.  The  salts  are  then  washed  with  cold  amyl 
alcohol  until  no  trace  of  lithium  is  perceptible  in  them  by  the  spectroscope ;  the  filtrate 
and  washings  are  evaporated  in  a  weighed  platinum  dish,  and  the  chlorides  converted 
into  sulphates,  ignited  and  weighed.  From  this  weight,  for  every  10  c.c.  of  amyl 
alcohol  which  remained  in  contact  with  the  chlorides  after  heating,  the  following  deduc- 
tion is  made : — 

When  only  sodium  and  lithium  chlorides  were  present,  0*00050  gram. 

„        „    potassium        „  „  „  „        0-00059      „ 

When  both  sodium  and  potassium,  as  well  as  lithium 

chlorides  were  present 0*00109      „ 

The  cold  amyl  alcohol  used  for  washing  dissolves  so  little  that  it  is  needless  to  take 
it  into  account. 

The  relative  solubilities  of  NaCl,  KCl,  and  liCl  in  amyl  alcohol,  as  determined 

by  Ctooch,  are  essentially  : — 

NaCl 1  in  30,000,  or  00041  gram,  in  100  c.c. 

KCl     1  „   24,000,  or  00051       „  100  „ 

LiCl 1  „  15,  or  6-60  „  100  „ 

Temperature  seems  to  have  but  little  influence  upon  the  solubility  of  NaCl  and  KCL 

Pure  amyl  alcohol  freed  from  water  by  boiling,  if  necessary,  is  indispensable. 

Qooch's  test  experiments  with  mixtures  of  pure  salts  may  be  here  quoted,  arranged 

in  a  form  slightly  different  from  that  given  in  his  paper.     The  Lis804  obtained  was 

calculated  back  to  LiCl  in  every  case.     The  error  is  noticeably  greater  in  the  presence 

of  potassium  chloride. 

Errors  in  corrected 
Ez.  pt.  No.    Condition?.  Li  CI  tnken.      weight  of  Li  CI  found. 

(23)  Na  CI  only  )  Single    0*1298  grm.     0*0002—  grm. 

(24)  „  „     jExtr'n    0*1227     „        0*0002— 

(32)  „  „     i  Double  0*1287     „        0*0007— 

(33)  „  „     jExtr'n    0*1347     „        0*0006  + 

(26)  KCl  only    I  Single     0*1256     „        0*0008— 

(27)  „  „     jExtr'n    0*1287     „        0*0010— 

(34)  „  „    \  Double  0*1125     „        0*0003  + 

(35)  „  „    jExtr'n    0*1251     „        0*00011  + 

The  average  of  these  errors  is  0*0001 —  with  a  range  from  0*0010 — to  0*0011  +  or 
if  we  calculate  to  the  equivalent  in  LiHCOj  from  0.0016 —  to  000176+,  a  difference  of 
0-00376  gram. 

The  process  has  the  advantage  that  the  sodium  and  potassium  chlorides  are  left  in 
a  condition  for  the  determination  of  those  bases,  in  which  case,  however,  an  allowance 
must  be  made  for  the  small  amounts  dissolved  by  the  amyl  alcohol  which  was  heated 
with  the  chlorides.  One  disadvantage  of  the  process  is  to  be  found  in  the  fumes  of  the 
amyl  alcohol  which,  even  in  a  well  ventilated  laboratory,  is  a  source  of  great  discomfort 
to  most  analysts. 

The  small  amount  of  water,  100  to  200  c.c.  that  can  be  used  for  this  process  is 
advantageous,  though  for  those  accustomed  to  the  use  of  the  phosphate  process,  the 
amount  seems  hardly  large  enough  to  give  a  fair  average,  and  to  average  on  a  larger 
amount  requires  the  concentration  of  the  LiCl  by  extraction  with  alcohol  or  alcohol  and 


etber.  In  some  of  the  first  trials  made  v'lth  the  procesa,  tha  amount  of  mixed  cblorides 
experimented  upon  considerably  exceeded  U'2  gram.,  jirobably  nearly  1  gram.,  and  i 
some  caaea  more.  This  was  because  Prof.  Gooch'a  paper  seemed  to  imply  that  the 
operation  might  be  reasonably  expected  to  be  successful,  when  applied  to  quantitiea 
ordinarily  handled  in  analytical  work.  In  the  case  of  one  water  it  did  do  so,  but  with 
another  water,  containing  more  lithia  as  well  as  alkaline  salts,  it  was  not.  The  removal 
of  all  the  water  in  the  manner  described  was  a  matter  of  extreme  difficulty,  and, 
curiously  enough,  a  limit  seemed  to  be  reached,  beyond  which  the  LiCt  was  extracted, 
but  slowly  and  with  great  difficulty.     The  results  may  prove  intci-esting. 

The  alkahne  ealta  from  two  e^ual  quantitiea  of  a  water,  each  lot  amounting  to 
between  one  and  two  gram?.,  were  treated  as  described  : 

Obtained  from  A 0*2400  gim.  Li.SO.  from  B     0-2354  Li.SO, 

Found  in  insoluble  part,  f.  A       . .  . .  0-0974  „  „     B     0-0943       „ 

Total  0-3374  „  0-3397       „ 

The  control  process  used  in  this  case  was  Carnot's  fluoride  method,  which  canQOt, 
however,  be  regarded  aa  absolutely  tree  from  imperfections.  It  is  aa  follows  :  the  mixed 
alkaline  chlorides  after,  evaporation  nearly  to  dryness,  ai-e  extracted  with  a  mixture  of 
about  equal  volumes  of  alcohol  (of  'JO  per  cent,  or  over)  and  ether,  so  as  to  obtain  the 
LiCl  comparatively  free  from  the  others.  It  was  found  moi>t  convenient  to  add  the 
alcohol  ether  mixture,  and  allow  to  stand  for  some  time  with  frequent  stirring,  and  then 
after  standing  over  night  to  filtor  through  a  small  filter,  and  wash  with  alcohol ;  ono 
extraction  will  often  suffice.  A  second  extraction  may,  however,  be  necessary,  the  work 
being  of  course  controlled  by  the  indications  of  the  spectroscope.  After  evaporating  off 
the  alcohol  and  ether,  the  salte  are  dissolved  in  the  least  possible  quantity  of  water,  and 
Ultered  into  a  weighed  platinum  dish.  The  filtrate  and  washings  should  then  be  con- 
centrated to  small  bulk  ( j  or  10  c.c.)  and  pure  ammonium  fiuoride  and  ammonia  added  ; 
nfter  thorough  mixing  the  dish  ia  set  aside  over  night  for  the  LiF  to  precipitate.  The 
solution  is  then  decanted  through  a  small  filter,  and  the  precipitate  ia  washed  by  decanta- 
tioQ  three  or  four  times  (3  to  7  c.c.  at  a  time),  with  a  solution  consisting  of  the 
reagent  mixed  with  5  to  10  times  its  bulk  of  ammonia ;  between  the  decantations  the 
solution  must  be  allowed  to  stand  some  little  time  with  stirring.  The  bulk  of  filtrate 
and  washing  (30  to  50  c.c.)  is  noted,  the  filter  paper  and  contents  placed  in  the  dish, 
sulphuric  acid  added,  and  heat  apphed  until  the  paper  has  been  incinerated,  and  the 
lithium  converted  to  sulphate,  in  which  form  it  is  weighed.  To  this  weight  ia  added 
0-0040  gram,  for  every  7  c.c.  of  filtrate  and  ivaehinga,  und  the  result  estimated  as  LijSO, 
is  calculated  to  Li,  LitICO,,  etc.,  according  to  the  requiremt'nts  of  the  case. 
Care  is  necessary  in  preparing  the  reagent,  and  wash  liquor. 

Gamot  seems  to  have  found  that  the  ammonium  tluoride  ordinarily  supplied  for 
laboratory  use  is  the  only  memberof  the  combination  liable  to  contain  impurities  which 
would  interfere  (chiefiy  fluosilicic  acid,  wiiich  might  precipitate  alkaline  fiuosilicates), 
but  experiments  have  sho^vn  that  ammonia,  which  has  been  standing  for  some  time  in 
contact  with  glass,  will  give  a  cloud  (presumably  ammonium  fiuosilicate)  with  a  nuxture 
of  solutions  of  ammonium  fiuoride  and  ammonia  after  boiling  and  filtering  clear.  This 
adutiou,  so  long  as  it  contains  a  fair  amount  of  free  ammonia,  appears  to  be  without 

upon  glass.     It  has  been  found  advisable  therefore  to  make  up  (and  cork  up)  tb^m 
it  and  washing  solution  some  time  beforehand,  aod  to  filter  off  such  parti<»a^^| 
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may  be  required  at  the  time  of  ueuig.  Naturally,  it  U  neceesary  to  use  For  the  fiutl 
filtration,  a  filter  paper  whicli  has  been  extracted  with  bydrolluoric  acid.  Schleicher  and 
Schiill's  papers  were  found  satisfactory  in  thia  coaDOction.  Oarnot  also  recommenda 
that  the  resulting  LinSO,  ebould  be  dLuoIved  in  40  to  DO  c.c.  of  water,  and  a  teat  made 
for  the  preseoce  of  magnesium,  whic'a  may  have  reuained  with  the  alkaline  chloridea. 
If  any  is  found  to  be  present,  it  must  be  determined  as  phosphate  and  a  correction  made 
acoordingly. 

In  connection  with  this  proeees  it  was  observed  that  lithium  sulphate  ignited  in 
contact  with  the  carbon  of  the  filter  paper,  is  especially  prone  to  reduce  to  Bolphide^  and 
eepecial  caution  ie  necessary  at  this  stage  of  the  operation.  The  sulphide,  whan  heftted 
in  contact  with  the  platinum,  attacks  it  in  a  very  marked  manner. 

The  process  seems  to  be  very  good,  although  not  rapid. 

Its  tendei>cy  is  to  yield  results  a  little  high,  apparently  because  the  allomnce  for 
solubility  Ih  usually  larger  than  the  actual  amounts  of  precipitate  dissolved.  Teat 
analysis  tended  to  show  also  that  uul<?ss  the  amounts  of  potassium  and  sodium  chloridM 
present  with  the  Hthia  are  kept  within  narrow  limits,  the  reaulta  will  be  high. 

Unfortunately  a  uumbet'  of  the  teats  and  comparison  experiments  with  theee  methods 
have  not  yet  been  completed,  and  will  have  to  be  deferred  to  a  second  commnnicatioii. 

In  order  to  test  these  methods  upon  water  containing  lithia,  eamplea  of  sevenJ  of 
the  best  known  and  widely  advertised  waters  were  purchased  and  submitted  to  exani&a- 
tion. 

The  results  were  Gomewhat  surprising,  and  shewed  unquestionably  that  either  tlie 
original  analyses,  on  the  strength  of  which  those  waters  are  now  sold,  were  erroneoaBi 
on  account  of  imperfection  in  the  methods  used,  or,  what  is  more  probiibla,  that  th« 
proportions  of  lithium  in  those  waters  are  liable  to  great  fluctuations. 

The  results  given  were  chiefly  obtained  by  Carnoi'e  flaoride  method,  but  were  in 
several  cases  confirmed  by  the  use  of  other  methods,  The  most  scrupulona  care  was 
exercised  to  be  sure  of  obtaining  ati  of  the  lithium  in  the  waters  under  examination, 
the  spectroscopic  indications  having  been  used  at  every  stage  of  the  process. 

In  the  Foi'mvilie  Lithia  Water,  purchased  at  the  ofiice  of  the  company,  no  lithium 
could  be  detected  by  the  spectroscope  on  moderate  amounts  of  water.  On  evaporating 
eight  litres  of  the  water,  and  treating  in  the  manner  described  for  the  concentration  of 
the  lithia  into  a  solution  of  smalt  bulk,  a  lithia  line  was  obtained  in  the  spectroscopa, 
but  the  amount  was  found  to  he  too  small  to  admit  of  a  quantitative  estimation.  The 
experiment  was  repeated  with  ten  litres  of  the  water,  with  essentially  the  same  reeult. 

With  the  Builalo  Lithia  Water  the  reaction  for  lithium  was  more  distinct,  when 
oonsiderahie  quantities  of  the  water  were  concentrated.  From  twenty  litres  of  the 
water  was  obtained  hthium  sulphate  corresponding  to  O'OIBS  port  LiQCOi  per 
100,000. 

In  the  Londonderry  wat«r,  the  lithia  reaction  could  he  obtained  without  great 
difficulty.  Analysis  of  the  water  purchased  by  mysolE  showed  a  little  over  four  parte  per 
100,000.  The  company  puts  up  some  of  the  water  in  halt-gallon  bottles  not  charged 
with  CO:,  and  also  some  in  pint  bottles  (called  in  their  circulars  "  sulpho- carbonated  "), 
which  is  charged  with  CO^,  and  has  also  received  the  addition  of  some  salts.  The 
amounts  of  salts  added  appears  to  ba  somewhat  irregular.  For  instance,  the  following 
results  were  obtained  (results  given  in  parts  per  100,000) : 

Total  BoJidfl. 
Londonderry,  half -gallon  bottler 


pint  bottle,  A 


Average  of  eleven  othorj  , 


B 


HD'l 
104'a 


4-9 
4-6  J 
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Tha  variatioDs  in  the  eleven  bottles  were  221*3  to  231-4,  for  total  eoUds. 
proportion  of  lithium  w&s  essentially  the  e&tae  as  for  the  still  water. 

I  nfts  told  that  several  lots  o!  water,  purporting  to  come  From  theee  springs,  had 
at  timee  appeared  on  the  market  in  which  no  litbia  could  be  detected.  As  I  learned  that 
Dr.  F.ndemann  had  obtained  some  water  of  that  kind,  I  requested  him  to  send  me 
a  bottle.  He  complied,  and  although  the  bottle  bore  all  the  labels  and  marks  eimilar  to 
those  purchased  by  myself,  no  lithia  could  be  detected  in  it.  The  water  contained  5*2  partfl 
total  solids  per  100,01)0.     I  have  heard  of  others  who  had  similar  experiences. 

I  natnratly  desired  to  obtain  samples  of  these  water  direct  from  the  springs,  taken 
by  some  one  whom  I  knew  to  be  disinterested.  Attempts  thus  far  have  been  unsuccess- 
ful. In  the  case  of  the  Londonderry  springs,  all  access  ia  denied  to  visitors,  and  appli- 
catioite  for  water  are  referred  to  the  bottling  establishment  in  Jifashua. 

Of  all  the  waters  examined,  purporting  to  be  natural,  the  Saratoga  Hathorn  proved 
to  be  the  strongest  in  lithia,  Toe  result  oE  testa  on  this  water  are  not  at  present  in 
mch  form  that  they  can  here  be  recorded,  but  it  sufflcea  to  say  that  the  water  contains 
fully  as  much  as  the  analyses  call  for  (twelve  to  fourteen  parts  LiHCOj  per  100,000, 
oorresponding  to  seven  or  eight  grains  per  U.  S.  gallon). 

Tests  were  also  made  on  the  waters  manufactured  and  sold  by  Carl  H.  Schulbs  aa 
containing  lithia.  Tbey  were  found  to  contain  a  little  more  lithia  than  claimed.  £.  g., 
the  formula  on  his  "  Yichy  with  Lithia,"  called  for  an  amount  corresponding  to  about 
fifty-seven  parts  LiHCOj  per  100,000.     The  analyses  showed  «sty  to  sixty-two  parte. 

The  results  enumerated  may  be  thus  tabulated  : 


t 


Deatguation  of  ^ater,  etc. 


iviUe  Lithia,  half -gal.  bottles 
BafTalo  Lithia,  balf-gal.  bottles. . 
Londonderry  Litbia,  h'lf-gal.  bot's. 


pt.-.  (o'h'g'd  COJ 
(half-gal.  Dr.  E.) 


16-4 
9.1-2 


UHCO, 


«'T, 

traces. 

Ill'l, 

traces. 

aiM, 

00185 

0-011 

MM, 

0-013B 

0-008 

lOL 

4-in 

J-433 

lUL 

4-07B 

3-370 

2-1, 

4-130 

2-408 

SI. 

4129 

2-407 

41, 

4-074 

2-376 

IL 

none 

0013 
0009 


2-891 
2'e.90 
2-851 


USES  OF  HYDROGEN  DIOXIDE  IN  QUANTITATIVE  ANALYSIS, 
AND  THE  IMPORTANT  METHODS  FOR  DETERMENTNG  HYDROGEN 
DIOXIDE. 

Bt  C.  H.  Jones.* 
Thjc  more  important  applications  of   hydrogen  dioxide  for  quantitative  purposes  are 
^ven  below. 

Claasen  and  Bauer  t  found  that  hydrogen  dioxide  can  be  used  advantageouslf  in 
t  Ber.  d.  deuUuh.  chem.  aesell.  Hi,  Hifil. 
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the  determiDation  of  hydrochloric,  hydrobromic  and  hydriodio  acids  in  the  presence  of 
solphuretted  hydrogen.  The  latter  is  oxidised  to  sulphuric  add,  and  the  chlorine, 
bromine  and  iodine  are  then  determined  in  the  usual  manner. 

The  oxidation  of  sulphur  to  sulphuric  add  by  hydrogen  dioxide  is  also  employed 
to  separate  arsenic,  antimony,  zinc,  copper  and  cobalt  from  the  sulphur  in  thdr 
sulphides. 

The  sulphur  can  be  liberated  as  sulphuretted  hydrogen  and  oxidised  by  hydrogen 
dioxide.  They  employed  this  method  in  the  determination  of  antimony  trisulphide, 
antimony  pentasulphide,  tin,  cadmium,  and  iron  sulphides.  It  was  found  that  hydrogen 
dioxide  wUl  also  readily  oxidise  sulphur  dioxide.  This  reaction  is  therefore  employed  to 
oxidise  barium  and  sodium  sulphites  and  sodium  hyposulphite  to  sulphates. 

P.  Ebell  *  determined  lead  dioxide  by  hydrogen  dioxide  in  two  ways.  He  used  a 
known  amount  of  the  hydrogen  dioxide,  allowed  it  to  decompose  the  lead  dioxide,  and 
then  titrated  the  excess  with  potassium  permanganate.  He  also  effected  the  same 
decomposition,  and  measured  the  volume  of  the  resulting  gas.  He  recommends  the 
former  method.  The  latter  method  gave  results  which  were  too  low  as  compared  with 
those  obtained  by  other  methods. 

G.  Lunge  t  described  a  method  for  determining  permanganate  and  manganese 
dioxide  by  means  of  an  excess  of  hydrogen  dioxide  and  sulphuric  add.  The  oxygen 
evolved  was  collected  and  measured,  half  coming  from  the  manganese  dioxide  and  half 
from  the  hydrogen  dioxide. 

The  same  author  proposed  later  a  method  for  determining  the  available  chlorine 
in  bleaching  powder  by  means  of  an  excess  of  hydrogen  dioxide,  half  of  the  hydrogen 
evolved  coming  from  the  bleaching  powder  and  half  from  the  dioxide.  But  the  volume 
of  the  oxygen  set  free  is  just  equal  to  the  total  volume  of  the  available  chlorine  in  the 
bleaching  powder. 

A.  Camot  t  determined  chromic  acid  by  hydrogen  dioxide.  The  slightly  addulated 
bichromate  solution  was  titrated  with  very  dilute  hydrogen  dioxide,  which  was  then 
standardised  by  means  of  pure  bichromate.  The  end  of  the  titration  is  shown  by  the 
absence  of  the  blue  colour  when  the  dioxide  is  dropped  into  the  chromic  add  solution. 

G.  Lunge  §  recently  recommended  the  slightly  modified  nitrometer  for  standardising 
potassium  permanganate,  and  for  determining  bleaching  powder  and  manganese  dioxide 
by  hydrogen  dioxide  and  sulphuric  add. 

Some  of  the  above  decompositions  have  been  employed  for  the  determination  of  the 
dioxide  itself.  These  and  other  important?  methods  for  determining  hydrogen  dioxide 
will  be  briefly  considered. 

Barium  dioxide  was  determined  by  Brodie  II  by  treating  it  with  hydrochloric  or 
acetic  add  in  the  presence  of  finely  divided  platinum  or  of  animal  charcoal,  which  decom- 
poses the  hydrogen  dioxide  catalytically.  The  apparatus,  including  the  materials  used, 
was  weighed  and  the  acid  admitted  to  the  barium  dioxide.  Decompodtion  having  taken 
place,  the  apparatus  was  again  weighed.  The  loss  in  weight  equaJs  the  weight  of  the 
oxygen  evolved. 

In  water  solution,  hydrogen  dioxide  has  been  determined  by  Schbnbein.  ^  He  addi- 
fied  the  solution  with  sulphuric  add  in  order  to  secure  the  complete  reduction  of  the 
permanganate.  The  solution  thus  addified  was  titrated  with  standard  potasdum  per- 
manganate until  the  first  traces  of  colour  appeared. 


♦  Rep.  anal.  Chem.  6, 141-43. 
%  Compt.  rend.  107,  948. 
jj  Phil.  Trans.  1850,  2.  779. 


f  Ber.  d.  dontscb.  cbem.  Gesell,  18, 1872. 
§  Jour.  Soo.  Chem.  Indst.,  Jannaiy,  1890,  21. 
%  Jour.  fur.  prakt.  Chem.  79,  78. 


Another  ftppb'ration  ot  this  rame  reactioo  h*s  been  proposed  by  F.  H&meL* 
treated  the  dioxide  with  a  pennnnganftt^  eolntion,  collected  and  mMsared  the  oxjgnt 
evolved.     At  the  e&me  time  he  standardised  his  permangviate  solutioa  for  fnrthar  on. 

Instead  of  potassium  permtuiganate,  A.  Riche  t  emploTod  nung&nen  diond«  had 
golphnric  acid  for  determining  hydrogen  dioiride.  Tha  oxygen  liberated  wu  collected 
and  meaEured.     L^ad  dioxide  is  also  nsed  for  the  same  purpose. 

A  method  faaa  been  proposed  by  A.  Hanxean  t  which  is  baaed  on  tbe  follow- 
tag  reaction  in  acid  solution  :  H,0;  +  2KI  =  2KOH  +  I..  A  measured  amonnt  of  staodftrd 
Mid  was  introduced  into  tbe  neutrsJ  solution  of  the  hydrogen  dioxide  to  be  determined. 
A  amall  excess  of  potassiiiiii  iodide  vas  then  added.  The  iodine  liberated  was  boiled  o9 
and  the  excess  of  add  titrated  with  standard  alkali. 

Bertrand  §  used  the  above  reaction  to  detormlne  barium  dioxide  and  hydn^sn 
dioxide.  Instead  of  driving  off  the  iodine  and  titrating  the  excees  of  acid,  he  titrated 
the  liberated  iodine  with  a  standard  solution  of  sodium  hyposnlpblto. 

For  the  detection  and  determination  of  small  quantities  of  hydrogen  dioxide, 
Sbhi.ine  I  makes  nse  of  tbe  decomposition  of  potassium  iodide  by  the  dioxide  in  neatial 
solution,  and  the  detection  of  the  tree  iodine  by  mean?  of  starch  pasto.  He  states  that 
this  method  will  detect  000008  gram,  in  a  litre.  When  there  is  more  dioxide  pi^sDnt 
than  0001  gram,  in  a  litre,  the  method  is  not  accnrato,  since  the  colour  does  not  change 
ia  the  same  ratio  as  the  substance.  A  milligram,  and  two-tonths  to  a  litre  give  aboat 
the  same  colour  as  a  gram.  Tbe  minimum  limit  of  accuracy  is  00008  gram,  and  the 
maximum  0-001  gram,  of  the  dioxide  to  the  litre. 

G.  Lunge  fl  reversed  bis  method  for  determining  bleaching  powder  by  bydrt^en 
dioxide,  and  determined  the  dioxide  by  means  of  an  excess  of  bleaching  powder.  The 
volume  of  the  oxygen  set  free  was  measured,  half  earning  from  the  bleaching  powder, 
half  from  the  dioxide. 

Potaadnm  bichromate  has  been  used  by  Wilfart  ••  for  an  approximate  determination 
of  hydrogen  dioxide.  The  dioxide  was  treated  with  dichromate  and  sulphuric  add,  and 
the  liberated  oxygen  measured. 

A.  Camottt  titrated  the  dioxide  with  a  standard  solution  of  potassium  bichromate 
in  the  presence  of  a  little  hydrochloric  or  sulphuric  arid.  Camot  states  that  this  method 
is  not  as  reliable  as  the  permanganate  method. 

Attention  is  called  to  a  piece  of  apparatus  recommended  by  Maurice  de  Thierry  tt 
for  determining  hydrogen  dioxide. 

Some  work  which  1  have  done  in  this  laboratory  shows  that  the  applications  of 
hydrogen  dioxide  to  quantitative  analysis  can  be  extended  by  the  use  of  nitric  add 
instead  of  sulphuric.  This  works  more  satisfactorily  where  the  formation  of  insoluble 
mlphfttee  is  involved.  Thus,  minium  and  lead  peroxide  yield  thoroughly  satisfactory 
results  when  treated  with  nitric  add  and  hydrogen  peroxide.  The  commercial  hydrogen 
dioxide  should  in  all  cases  be  diluted  three  or  four  times  to  prevent  decompoai^on  on 
standing. 

For  the  determination  of  minium,  an  excess  of  the  diluted  dioxide  and  dilute  nitric 
add  are  placed  in  a  200  c.c.  Erlenmeyer  flask.  About  a  gram,  of  minium  is  weighed  in 
a  weighing  tube  of  convenient  ^ze,  which  is  then  placed  npright  in  the  flask.  The  flask 
is  connected  with  a  Hempel's  burette  or  a  Lunge  nitrometer.  The  gas  volume,  aStar 
adjoFtment  of  pressure,  is  read.  The  weighing  tube  containing  the  minium  is  then  ovrs>  • 


ll  Zdt.  (iii  anal.  Chem.  18,  1G4. 
•  Mte.  ffir  anaJ,  Cbem.  Um,  417. 


t  Joar.  pharm.  Chim.  {6]  1.^,  SIS-M, 
§  Bali  fiae.  CMm.  d.  P*ri»  33,  US. 
^  Bar.  d.  deotsch.  cbem.  Qea.  19,  K8. 
ft  Compt.  rend,  107,  B48. 


tt  Jonr.  pharm.  Chlm.  [S]  12, 601-2. 
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turned  into  the  mixture  of  nitric  acid  and  hydrogen  dioxide.  In  a  few  minutes  the 
decomposition  is  complete.  The  increase  in  volume  is  ascertained  and  reduced  to  stan- 
dard conditions  of  temperature  and  pressure.  EEalf  of  the  oxygen  comes  from  the 
minium  and  half  from  the  hydrogen  dioxide.  The  water  in  the  burette  should  be  made 
slightly  alkaline  with  sodium  or  potassium  hydroxide,  to  remove  any  traces  of  carbon 
dioxide  which  may  come  from  the  action  of  nitric  acid  on  impurities  in  the  minium.   The 

results  obtained,  expressed  in  percentages  of  oxygen  were : 

Oxygen. 
2*40  per  cent. 
2  39 
2-36 

Average,         2-38  + 
To  test  the  above  results,  portions  of  the  same  specimen  of  minium  were  heated  m 
a  vacuum,  the  oxygen  pumped  away  as  rapidly  as  it  was  set  free,  and  measured  after 
removal  of  carbon  dioxide.     Under  these  conditions  the  minium  passed  completely  into 

lead  oxide.     The  results  were  : 

Oxygen. 
2*37  per  cent. 
2-36 
2-36 

Average,         2*36  + 
We  attempted  to  determine  the  oxygen  in  the  same  specimen  of  minium  by  heating 
it  in  hard  glass  tubes  attached  to  a  Hempel's  burette  and  measuring  the  oxygen  evolved. 
Platinum  gauze  was  placed  in  the  tube  to  facilitate  the  distribution  of  heat.    The  resolti, 

expressed  in  percentages  of  oxygen,  were : 

Oxygen. 
2-19  per  cent. 
2-21 
2-22 
2-26 
2-20 

Average,         2  21+     • 

As  will  be  seen,  the  results  are  too  low.  This  is  to  be  attributed  to  a  partial  re- 
combination of  the  lead  oxide  and  oxygen  during  cooling. 

The  method  *  sometimes  employed  for  determining  lead  dioxide  by  heating  in  the 
air  and  ascertaining  the  loss  in  weight  is  subject  to  the  same  source  of  error. 

The  determination  of  lead  dioxide  was  carried  out  in  all  respects  like  that  of 
minium.  The  specimen  should  be  finely  pulverised,  and  a  half-gram,  or  less  used  in  a 
determination.     The  results  with  hydrogen  peroxide  and  nitric  add,  expressed  in  per- 

oectages  of  oxygen  evolved,  were : 

Oxygen. 
5*43  per  cent. 
5-43 
5-42 

Average,         5*42  + 
Determinations  of  the  same  specimen  by  heating  in  a  vacuum  were  carried  out  as 
in  the  former  case.     More  carbon  dioxide  was  found  here  than  in  the  minium.     '3  per 
cent,  of  carbon  dioxide  was  removed  from  the  oxygen.     The  results,  expressed  in  per- 
centages of  oxygen,  were : 

*  Zeits.  fur  anal.  Cdexn.  14,  348. 


Average,         5*44 
The  determiD&tioQ  of  niaugaDeBe  dioxiJe  by  hydrogen  dioxide  and  aulphutic  acid  li 
been  made  by  Lunge  as  above  mentioned.     But  we  find  that  nitric  acid  is  preferable,  aa 
will  appear  below. 

A  Bpecimen  of  manganese  dioxide  was  ground  and  dried.     Two  determinations  were 
made  by  Lunge's  method,  with  the  following  results  : 
Oxjgen. 
i;!*13  per  cent. 
13-U 


Average,  13'13  + 

Two  determinations  of  oxygen  in  tbe  same  specimen,  made  with  the 
nitric  instead  of  sulphuric  acid,  gave  ; 

Oiygen. 


use  cf  dilul 


Oiygen. 
13-17  per  cent. 
13'24 


'iluto 


Average,         13-20  + 

The  slightly  higher  results  in  the  second  case  are,  perha[»,  due  to  the  presence  of 
ferrous  iron  in  the  ore,  which  are  oxidieed  by  the  nitric  acid,  and  loss  in  available  oxygen. 
Avoided.  To  test  this  we  added  e({ual  amaonts  of  a  ferrou.i  salt  to  weighed  portions  of 
the  manganese  dioxide,  and  determined  tbe  oxygen  by  sulphuric  and  nitric  acids  respec- 
tively. The  results  obtained  when  sulphuric  acid  was  used  were  slightly  lower,  while 
when  nitric  acid  was  employed  they  were  practically  constant.  This  tends  to  confirm 
the  above  idea. 

That  hydrogen  dioxide  can  be  determined  by  minium  and  nitric  acid,  or  lead  dioxide 
and  nitric  acid,  will  be  seen  from  tbe  following  results.  The  specimen  was  first  deter- 
mined by  calcium  hypochlorite.  The  results  are  expressed  in  litres  of  oxygen  obtained 
from  one  litre  of  hydi-ogen  dioxide. 

Kesulta  when  calcium  hypochlorite  was  used. 
Ozjgen. 


Average,         5-S«(JG  + 

1 

Reeults  when  minium  and  nitric  acid  were  employed  : 

1 

Oxygen. 
6-900 

1 

6-910 

1 

6'QIO 

Average,         5'90C6  -I- 

Resultfl  from  the  decomposition  by  means  of  lead  dioxide  a 

nd  nitric  add : 

°S' 

5-900 

5-910 

Average,         5-9066  + 

ClumUai  Laboratori/,  John  llopkina  University. 
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LAW    NOTES. 
SALICYLIC  ACID.— IMPORTANT  STATEMENT  BY  PROFESSOR  CHARTERIS. 
In  the  County  Baildings,  Glasgow,  October  16th,  David  Reid,  chemist,  156,  New  City  R(Mid,  was 
charged  before  Sheriff  Balfour,  at  the  instance  of  Mr.  Peter  Fife,  sanitary  inspector,  with  haying,  on 
8rd  July,  sold  to  Inspector  Armstrong  one  ounce  of  salicylic  acid,  which  contained  2J  per  coit  of 
cresotic  acid.    He  pleaded  not  gpiilty. 

Mr.  Aifgns  Campbell,  writer,  who  appeared  for  the  respondent,  said  that  what  he  sold  was  com- 
mercially known  as  salicylic  acid,  and  was  made  under  the  pharmacopoeia  formula  which  was  in 
general  use.  Cresotic  acid  was  almost  inseparable  from  salicylic  acid,  except  under  the  foimnJa 
recently  adopted  by  Professor  Charteris,  who  had  discovered  means  of  still  further  purifying  the 
drug. 

Mr.  R.  G.  Ross,  writer,  who  prosecuted,  said  tbab  the  object  of  the  sanitary  authorities  was  not  to 
press  for  a  penalty,  or  even  for  a  conviction,  but  to  let  the  public  know  what  they  were  getting. 

Professor  Charteris,  who  was  the  first  witness,  said  that  he  was  professor  of  materia  medica  in 
Glasgow  University.  Salicylic  was  principally  used  for  the  treatment  of  acute  rheumatism.  It  wm 
taken  inwardly.  There  were  two  kinds  of  sieilicyllc  acid — natural,  which  was  obtained  from  salicinand 
oil  of  winter-green,  and  artificial,  which  was  obtained  from  carbolic  add.  He  was  at  the  Royal  In* 
firmary  in  1880,  and  used  artificial  salicylic  acid  for  rheumatism.  He  found  that  when  it  was  pre- 
scribed for  two  days  in  the  ordinary  dose  it  created  bad  symptoms,  such  as  delirium,  restleesness,  and 
a  desire  to  get  out  of  bed.  He  tried  natural  salicylic  acid,  and  it  lutd  no  bad  results.  He  then  stopped 
the  use  of  the  artificial  acid  altogether,  and  since  1880  had  used  only  the  natural  acid.  He  had  known 
of  serious  results  from  the  use  of  the  artificial  acid.  During  the  summer  of  last  year  be  made  experi- 
mental researches,  testing  the  natural  and  the  artificial  acid.  The  latter  was  a  powdery  substance  like 
quinine,  while  the  natural  acid  had  clear,  well-defined  crystals,  something  like  strychnine.  He  foond 
that  the  artificial  acid  in  ten* grain  doses  was  fataL  He  applied  it  to  a  rabbit  weighing  2}  lbs.,  and  it 
caused  convulsions  and  death.  He  applied  the  same  quantity  of  the  natural  acid  to  another  rabbit, 
and  there  were  no  bad  results^  He  experimented  on  the  artificial  acid  with  a  view  to  taking  ont  the 
impurities.  The  detection  of  the  latter  was  mainly  due  to  Mr.  Henderson.  The  impurities  were  pro- 
bably some  form  of  impuie  salicylic  add  and  creosotic  acid.  The  impurities  taken  ont  of  the  artificial 
acid  bad  the  appearance  of  a  brown,  dun  powder.  He  made  experiments  with  these  impurities,  and 
found  that  one  grain  of  this  brown  powder  was  fatal  to  a  rabbit  weighing  2}  lbs.  It  was  veiy  simple 
to  extract  the  impurities.  Cresotic  add  was  poisonous.  The  impurities  taken  from  the  artificial  salicjlic 
acid  were  distinctly  poisonous.  His  experience,  fortified  by  tnat  of  other  physicians,  was  that  it  wai 
dangerous  to  the  public  to  use  artificial  salicylic  acid.  In  rheumatism  it  was  necessary  to  give  large 
and  repeated  doses,  and  these  caused  such  symptoms  as  delirium  and  restlessness.  These  symptoms 
he  accounted  for  by  the  impurities  which  were  in  the  artificial  salicylic  acid.  The  natural  acid 
cost  four  or  five  times  the  price  of  the  artificial.  Purified  artificial  salicylic  acid  cost  lOd.  and 
unpurified  9d.    Kolbe*s  patent,  by  which  the  artificial  acid  was  made,  expired  two  years  ago. 

Cross-examined  by  Mr.  Campbell :  He  scarcely  thought  that  there  were  differences  of  opinion  as 
to  the  result  of  using  artificial  salicjlic  acid.  According  to  the  pbarmacopceia  the  melting  point  of 
salicylic  acid  was  about  165  Centigrade.  The  article  discovered  by  Eolbe  was  in  almost  constanc  nse 
from  the  date  of  the  patent  in  1874  downwa,rds.  Kolbe's  was  the  article  known  as  artificial  salicjlic 
acid,  and  under  the  patent  the  discoverer  had  a  monopoly  of  the  manufacture.  Since  the  expirj  of 
patent  chemists  and  druggists  had,  he  presumed,  dealt  in  the  article  manufactured  under  the  Eolbe 
specification.  The  presence  of  2^  per  cent,  of  cresotic  acid  would  not  be  a  usual  quantity,  and  there 
might  probably  be  more.  If  *'  salicylic  acid  "  were  put  in  a  prescription  the  chemist  would  supplj  the 
cheaper  kind,  but  if  witness  wanted  the  other  he  would  add  the  word  *'  natural."  The  pharmacopoeia 
recognised,  but  only  vaguely,  the  natural  acid  as  distinct  from  the  artificial.  When  witness  wanted 
the  natural  acid  he  always  expressly  said  so,  but  he  did  not  know  if  that  was  universally  done. 
Accordiog  to  the  formula  in  use  down  to  witness's  discovery  he  did  not  think  that  artificial  salicjlic 
acid  could  be  got  without  the  impurities.  The  natural  article  was  made  from  salicin  or  else  from  oil 
of  wintergreen.     For  one  ounce  of  the  natural  acid  forty  or  fifty  ounces  of  the  artificial  were  sold. 

Dr.  John  Clark,  City  Analyst,  stated  tbat  he  examined  the  sample  of  acid  bought  from  Mr.  Reid, 
and  found  it  to  contain  2^  per  cent,  of  cresotic  acid.  The  melting  point  of  the  pure  acid  was  156*8, 
and  the  pharmacopoeia  gave  it  as  about  155.  The  melting  point  of  the  sample  was  154*7,  and  that  was 
an  indication  of  impurity.  It  had  been  assumed  in  this  case  that  all  the  artifidal  salicylic  acid  pro- 
duced under  Kolbe's  patent  contained  cresotic  acid.  That,  however,  altogether  depended  upon  the 
purity  or  quality  of  the  carbolic  acid  or  phenol  from  which  ic  was  made.  The  presence  of  the  cresotic 
acid  in  tbe  salicylic  acid  was  due  to  the  impurity  of  the  carbolic  acid  from  which  it  was  made. 
Fischer,  in  examining  a  number  of  commercial  samples  of  salicylic  acid  made  by  Kolbe's  process  fonnd 
no  impurity  in  several  of  them. 

By  Mr.  Campbell :  Witness  had  examined  other  three  samples  of  salicylic  acid  made  by  Kolbe's 
process,  and  in  these  there  were  only  faint  traces  of  impurities. 

Mr.  Ross  said  that  after  what  had  taken  place  he  would  withdraw  the  case. 

The  Sheriff  said  that  notwithstanding  the  complaint  having  been  withdrawn  it  had  been  a  meet 
useful  prosecution^  aa  it  showed  to  the  profession  and  the  public  the  results  of  Professor  Chsuteris's 
valuable  discovery. 

Mr.  Campbell  said  that  his  client  and  these  associated  with  him  desired  to  tbe  fullest  degree  to 
avail  themsdYOS  of  the  disooyery  by  Professor  Charteris. 
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PROCEEDINGS  OV  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
A  uKHEBAt.  meeting  of  the  Society  wa,s  held  at  Burlington  House  on  Wednesday,  12th 
nit.i  the  Freaident,  Mr.  Adams,  in  the  chair. 

The  minutes  oF  the  June  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  declared  duly  elected  as  members : — G.  A.  Milne, 
F.CS.,  Norton;  Malton  Hugh  Barclay,  t'.CS.,  Workington  ;  Edgar  Richards,  F.C.S., 
Chemist  to  the  American  Inland  Revenue. 

The  following  gentlemen  were  proposed  for  election  ; — As  members,  J.  J.  Beringer, 
F.I.C.,  F.C.S.,  Analyst  for  Cornwall;  Dr.  Readman,  Analytical  Chemist.     As  as§o< 
Mr.  GUbard,  AsWBtant  to  Mr.  Dyer,  Edinburgh. 

The  following  papers  were  read  :— 

"On  Food  Preservatives." — By  Otto  Hbbneb. 

"  On  the  Adulteration  of  Food  with  Boracic  Add." — By  Charles  E.  Cassal. 

"  On  the  Detection  and  Estimation  of  Boracic  Acid  in  Milk  and  Cream."—  By 
I  E.  Cassau  I 

"  On  the  Detection  of  Methylated  Spirits,  in  Tinctures,  Spirits,  or  other  Compounds;^ 

'  Dr.  Ashbt. 

The  next  meeting  will  be  held  at  Burlington  House  on  Wednesday,  lOth  Decembt 


ON  THE  USE  OF  FOOD  PRESERVATIVES. 

Bt  Otto  Heb.veb. 

(Read  at  Meeting,  November,    1890.) 

;  rcw  veeks  ago  a  milk-seller  was  summoned  before  one  of  the  Metropolitan  poliw  ' 

magistrateB  for  eelliog  milk  which  was  partially  deprived  of  cream,  and  which,  in  the 
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words  of  the  summoss,  contained  a  poisonous  ingredient,  namely,  boracic  acid.    The 
vendor  was  substantially  fined. 

This,  as  far  as  I  am  aware,  the  first  case  under  the  Sale  of  Food  Acts  in  which 
the  use  of  a  food  preservative  is  condemned  as  an  adulteration,  opens  a  question  of  such 
importance,  that  it  may  well  be  thought  worthy  of  careful  consideration  by  this  Society. 
We  should,  as  a  matter  of  policy,  arrive  at  some  sort  of  an  agreement,  and  an  expremon 
of  an  opinion,  whether  we  as  a  body  approve  of,  or  condemn,  the  use  of  preservatiTee; 
and  we  owe  it  as  public  officers  to  the  public  and  the  vendors  of  articles  of  food,  to  H 
them  plainly  know  what  attitude  we  occupy  in  reference  to  a  practice  which  has  for 
years  past  been  allowed  without  the  least  objection  on  our  part,  and  which  has  become 
almost  universal.  It  is  well  known  that  in  summer  many  milk  dealers  add  some  pre- 
paration of  boric  acid  in  order  to  retard  coagulation  of  milk.  Such  preparations  are, 
and  have  been,  openly  advertised  in  numerous  forms,  and  have  been  recommended  by 
scientific  men.  Less  well  known  is  the  fact  that  boric  acid  and  its  soda  salt  is  most 
frequently  to  be  met  with  in  butter,  especially  Normandy  and  Belgian  batten. 
Norwegian  and  other  foreign  fish  is  cured  with  salt  and  boric  add ;  meat  is  preserved 
with  it,  and  it  is  even  found  in  preparations  intended  for  invalids,  such  as  in  so- called 
sterilised  peptones. 

In  beer,  especially  foreign  imported  beer,  in  wines,  preserved  fruit,  and,  perhaps, 
in  milk,  salicylic  acid  or  salicylate  has  been  used  for  preservation,  whilst  sulphoroos 
acid  or  bisulphite  of  lime  is  of  common  use  by  the  brewer,  the  manufacturer  of  lime- 
juice,  and  the  butcher.  And,  lastly,  it  appears  that  benzoic  acid  or  benzoates  are 
gradually  taking  the  place  of  salicylic  acid,  for  reasons  to  which  I  shall  have  to  refer. 
Other  antiseptics  have  been  from  time  to  time  proposed  and  used,  such  as  fiuosilicatec, 
nitrates,  etc. 

In  reference  to  the  quantity  of  boric  acid  which  is  necessary  to  produce  any 
appreciable  effect  upon  milk,  I  am  not  aware  of  any  analytical  results  obtained  bj  the 
analysis  of  actual  trade  samples.  J.  Mattern  (Ber.  der  VIL  Vers,  d,  Ver.  Bayer. 
Chem.  3G)  finds  that  1  gram,  boric  acid  per  litre  retards  the  coagulation  of  milk  at 
15*^  C.  for  from  twenty-four  to  thirty-six  hours;  '5  gram,  only  twenty-one  hours, 
whilst  at  35^  C.  '5  gram,  is  without  effect,  and  1  gram,  retards  the  coagulation  for 
ten  hours.  In  summer,  therefore,  when  the  addition  of  boric  acid  is  practised,  not 
much  less  than  1  gram,  per  litre  of  milk  would  probably  be  employed. 

Of  berated  butters  I  have  made  numerous  analyses,  and  give  some  of  my  results  i& 
percentages : — 

Boric  acid  ..  ..  '09         •!!         -09         '14         -26  -41 

Borax -19         -16         -15         -23         -33  -55 

Both  boric  acid  and  borax  being  calculated  as  crystallised.     The  preparation  alwa^l 
employed  in  the  case  of  butter,  as  far  as  my  experience  goes,  consists  of  a  mixture  of 
boric  acid  or  borax,  in  widely  varying  proportions,  freed  from  a  part  of   the  water 
cry8talliHati')n  by  heating.     As  typical  the  following  analysis  may  find  a  place  : — 

w  av'Or  ..  **  •«  ..  ..  ..  «f  .,      vu'o 

Borax  (anhydrous)  . .  .  .  . .  . .  . .  . .  . ,      24*0 

Boric  acid  (anhydrous)       . .  • ,  . .  . .  . ,  . .     39*2 
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0  prMerve  fresh  fish  about  2  grains,  of  boric  add  are  lued  to  each  kilo  of  fish. 
Jicylic  acid  has  not,  I  believe,  ever  been  largely  used  in  this  country  as  a  food 
s  but  very  badly  in  the  case  of  milk  and  hutt«r,  and  its 
y  Gonficed  to  foreign  fermented  beverages.  As  to  the  quantity  one  gram,  per  litre 
u  frequently  used  when  salicylic  acid  had  reached  its  heighth  of  popularity.  When 
coarse  of  time  objections  agaiDSt  its  use  were  not  only  heard,  but  resulted  in  pro- 
bitive  legislation  in  many  countrien,  5  grams,  were  declared  to  be  sufficient  by  its 
iTocfttes  to  keep  100  litres  of  Bavarian  beer  for  home  consumption,  and  20  grams,  for] 
t  (E.  Prior,  Deutsche  Mediz.  Woderschritt,  vol.  13,  p.  38). 

f  we  now  enter  into  the  question  as  to  the  physiological  eSect  of  the  preservatives 
ned,  we  at  once  meet  with  the  most  diametrically  eipresaed  opinions.  Whilst 
s  introduce  every  antiseptic  as  absolutely  harmless,  and  quote  experiments  hy 
t  is  shown  that  large  and  continued  doses  of  antiseptic  were  administered  without 
ril  effects,  other  enquirers  come  to  absolutely  diiTerent  concIusioDs.  T.iterature 
lens  with  arguments  in  favour  of  and  against  some  of  these  substances,  and  it  must,  I 
liiik,  be  conceded  that  direct  and  palpably  injurious  eSects  on  healthy  individuals  have 
Bt  bees  traced  to  any  of  the  antiseptics  herein  considered.  But  when  so  much  ia  ooa- 
xled,  a  wide  Geld  for  discussion  yet  remains. 

On  the  one  hand  it  must  be  recognised  that  to  prevent  waste  of  good  human  food  hy 
roiding  or  retarding,  its  decomposition  is  a  meritorious  achievement,  and  one  upon 
hicb  the  thought  of  the  sdentiGc  man  cannot  be  too  much  concentrated.  Yet  it  must; 
B  allowed  that  the  indiscriminate  addition  of  chemical  substances  which  ezert  a 
DisonouB  action  on  bacterial  and  other  organisms  cannot  be  safely  left  in  the  hands  of 
lore  or  less  ignorant  vendors  of  articles  of  food,  even  if  no  directly  poisonous  or  in- 
irioos  action  can  be  traced  upon  an  healthy  adult  by  their  use.  It  is  evident  that 
ibrtancee  which  interfere  with  the  growth  of  fungoid  organisms  Uke  bacteria  or  yeaat 
lUi,  must  have  some  action  upon  the  complicated  human  animal  ;  and  even  if  ex:iberant 
eelth  and  abundant  gastric  secretions  may  be  capable  many  times  to  overwhelm  the 
bet  of  the  antiseptic,  the  eSect  itself  must  remain  and  detract  from  the  el£ciency  of  the 
Bman  organism.  It  is  inconceivable  that  the  protoplasm  of  a  liacteria  he  vitally 
lecteJ  by  a  substance  which  at  the  same  time  be  utterly  inert  upon  human  proto- 
asm.  The  effect  is  evidently  a  question  of  quantity.  The  absolute  quantity  may  not 
i  anfficient  to  show  itself  palpably  upon  a  body  weighing,  say,  I  j  cfft-,  but  it  must  be 
H«ll  the  same.  ' 

RTelldoaa  the  Comity  Consultatif  d'Hygi^ne  Puhlique  of  France  report  in  reference 
e  of  benzoic  acid  in  articles  of  food  that  all  antisepticea  are  injurious  to  natural 
.,  because  the  addition  of  antiseptics  of  any  kind  is  irrational  as  far  as  assimila- 
mcemed,  and  may  be  injurious  to  the  normal  action  of  the  organs  of  digestion. 
1  times  gone  by,  when  the  causes  of  the  dei.'om position  of  food  were  not  under- 
l^the  discovery  of  a  preservative  was  doubtless  an  acliievement ;  but  now,  when  we 
it  only  know  these  causes,  but  can  prevent  decomposition  indefinitely  by  exclusion  of 
gme,  or   by  cold,   without  the  addition  of  any  kind  of  foreign  material,   we  surely 

I  make  an  attempt  to  discriminate  between  processes  of  preservation.     If  preeerva- 
olij  not  be  effected  without  the  addition  of  some  foreign  material,  the  benefit  to 
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mankind  of  preventing  good  food  substance  from  decomposition  would  doubtless  be  greater 
than  the  slight  physiological  evil  efft^ct  of  the  antiseptic  itself.  But  as  preservation 
of  any  article  of  food  is  possible  without  addition  of  chemicals,  it  seems  to  me  that  the 
time  has  come  for  public  analysts  generally  to  set  their  faces  against  the  present 
practice  of  allowing  the  addition  of  any  antiseptic  which  the  dealer  in  food  may  choose 
to  make. 

Isolated  action,  such  as  was  undertaken  by  the  public  analyst  to  whom  I  re- 
ferred in  the  opening  of  this  paper,  appears  to  me  to  be  most  inadvisable,  as  we 
would  surely  have  to  witness  the  deplorable  spectacle  of  seeing  one  analyst  giving 
his  opinion  against  his  fellow  analyst  in  a  perfectly  contrary  sense  to  the  destruction  of 
all  chance  of  future  legal  definition.  Of  course,  it  may  be  that  the  policy  of  latuer- 
/aire  which  has  hitherto  been  adopted  may  commend  itself,  but  if  we  consider  that 
almost  every  country  in  the  world  has  taken  this  matter  up  and  restricted  or  pro- 
hibited the  use  of  antiseptics  in  food,  whilst  England,  the  country  in  which  food 
laws  were  first  passed,  has  done  absolutely  nothing,  it  will  be  admitted  that  the 
time  is  at  least  ripe  for  discussion  of  the  subject. 

France  was  the  first  to  raise  objections  against  the  use  of  preservatives.  Meet  of  the 
beer  consumed  in  France  used  to  be  imported  from  Germany.  When  it  was  discovered 
that  such  beer  almost  invariably  contained  salicylic  acid,  a  vigorous  agitation,  in  the 
interest  of  French  home  brewers,  commenced.  Finally,  the  Paris  Court  of  Appeal 
decided  that  the  addition  of  salicylic  acid  was  to  be  considered  an  adulteration,  and  to 
the  prejudice  of  the  purchaser.  The  addition  was  declared  to  be  not  harmless,  it  having 
been  shown  that  salicylated  ales  were  a  source  of  danger  to  the  community,  that  sali- 
cylic acid  was  a  drug,  the  use  of  which  had  to  be  ordered  by  a  medical  man,  and  could 
not  be  left  with  the  trader.  This  judgment  was  based  upon  a  Heport  of  the  Commission 
of  the  Academie  de  Medicine  of  Paris  on  the  Action  of  Salicylic  Add  on  Food.  The 
Commmission  reported  on  numerous  cases  in  which  the  preservation  of  articles  of  food 
by  salicylic  add  has  produced  serious  results,  and  is  of  opinion  that  it  is  proved  that 
small  but  continued  doses  of  salicylic  acid  or  salicylates,  may  produce  serious  gastric 
disturbances,  especially  with  old  persons  and  such  who  suffer  from  affections  of  the  liver 
or  organs  of  digestion.  For  these  reasons  the  addition  of  salicylic  acid,  or  salts,  should 
not  be  allowed  to  articles  of  food. 

What  was  originally  probably  a  trade  protectionidt  movement  soon  became  a  general 
opinion.  The  indiscriminate  use  of  antiseptics  should  not  be  allowed,  and  one  State  after 
another  passed  laws  forbidding  the  addition  of  preservatives  to  food,  in  some  cases  anti* 
septics  generally,  in  others  specified  substances  only. 

Thus,  by  order  of  the  Municipal  Coundl  of  Buenos  Ay  res  of  January  5th,  1887,  the 
sale  of  beer  containing  salicylic  acid  was  prohibited  after  March  3l3t,  1888.  Between 
these  two  dates  the  quantity  of  salicylic  acid  had  to  be  stated,  and  was  not  to  exceed 
•05  grm.  per  litre.  Other  South  American  States  followed.  On  July  1st,  1887,  the 
town  of  Milan  passed  a  similar  law,  referring  to  the  prohibition  of  salicylic  add  in 
beer,  wine,  and  other  articles  of  food ;  whilst  from  July  6th,  1887,  the  police  of  Berlin 
prohibited  the  addition  of  any  kind  of  preservative  whatever  to  milk.  The  town  of 
Schwerin  (Mecklenburg)  followed  suit. 


In  ISSS  the  Datcb  Uavernment  caused  aa  enquiry  to  be  made  into  the  ugeoCi 
mlicjlic  add  in  beer,  and,  as  a  result,  all  addition  of  salicylic  acid  to  food  was  prohibited. 
Tne  ItaH&n  Mioiittry,  by  order  of  November  39th,  1887,  declared  the  addition  of  all 
sabstances  to  wine,  which  were  not  naturally  contained  iu  wine,  to  be  an  adulteration  ; 
on  January  30tb,  1888,  the  Spanish  Government  followed  with  an  absolute  prohibi- 
tion of  antieepticj  in  wine,  and  the  Austrian  with  that  of  salicylic  acid. 

In  Germany,  lastly,  a  distinction  is  made  between  salicylic  acid  added  during 
maabing,  to  check  the  growth  of  the  acid- producing  organiBn:a,  such  an  addition  at  that 
stage  of  brewing  being  allowed,  not  any  of  the  add,  or  only  traces  of  it,  being  said  to 
ratnain  in  the  beer,  and  between  the  subsequent  addition  of  salicylic  and  fully  fermented 
beer,  which  is  prohibited. 

When  salicylic  acid  had  thus  been  virtually  suppressed,  other  antiseptics  cime  into 
vogue.  Thus,  in  France,  the  use  of  benzoates  became  frequent,  partly  on  account  of 
the  greater  power  of  these  compounds,  partly  because  they  are  more  difficult  to  trace 
and  detect  than  ealicylic  acid.  In  Germany  sulphites  and  borates  were  more  largely 
employed,  and  numerous  preparations  containing  these  as  active  ingredients  were 
thrown  upon  the  public.  Thus,  according  to  Polenake  {Arbeil'.n  des  Kait.  GesundhniUamta, 
1870,  VI.,  119),  the  following  arcidea  have  been  advertised  in  Germany  :^ 

ISjiolith,  containing  39*7  per  cent,  sulphurous  acid,  as  sodium  salt. 
Australian  Meat  Preset  vative,  consisting  of  sulphites. 
Berlinite,  borax,  with  a  little  boiic  acid  and  nitrate  of  potash, 
Chinese  Preservative  Powder,  boric  acid,  with  sodium  chloride  and  Bulphate. 
Brockmann's  Salt,  hoiax,  boric  acid,  sodium  chloride,  and  potassium  nitrate. 
Australian  Salt,  borax. 
Sariiienit«,  boric  add  and  salt. 

Magdeburg  Fi-eservative  Salt,  borax,  baric  add,  and  salt. 
Heydrich'd  Salt,  sodium  chloride,  potassium  nitrate,  and  boric  acid. 
Again,  as  in  the  case  of  salicylic  acid  in  previous  years,  long  discussions  arose  as  t©  - 
the  physiological  activity  oE  these  substances.     Liebreich  contended  that  boric  acid  was 
perfectly  harmless,  but  others  have  been  able  to  trace  distinct  physiological  effects  to  iis 

Pt^ministration  ;  whilst,  at  their  meeting  at  Speier,  on  Sept,  lOtb,  1889,  the  Society  of 
Bfevariau  Analytical  Chemists  discussed  the  use  of  boric  add  as  an  antiseptic,  and  came 
Id  the  conduaion  that  it  was  objectionable  from  a  sanitary  point  of  view. 
In  England  we  have  done  nothing,  absolutely  nothing.  On  the  contrary,  the  use 
of  antiseptics  bis  baen  virtually  sanctioned  in  brewing.  Tbo  law  48  and  19  Vic;., 
Cap.  !J1,  declares  that  a  brewer  of  beer  shall  not  add  auy  matter  or  thing  thereto  exstjit 
finings,  or  other  matter  or  thing  sanctioned  by  the  Commissioners  of  Inland  Kevenue. 

The  use  of  antiseptics,  notably  bi-sulphite  of  lime,  which  is  here  chiefly  ueed  in  beer, 
ia  therefore  distinctly  conditional  upon  tbe  sanction  of  the  Inland  Revenue  (.'ommii- 
uoners  ;  and  the  same  would  be  the  c^se  in  other  articles  of  food,  since  the  chemists  of  the 
Inland  Kevenuc  Commissioners  are  referees  for  cases  under  the  Food  and  Drugs  Act. 
Bi-sulpbite  of  lime  baing  freely  used  in  breweries,  with  the  knowledge  of  Excise  clficers, 
■  gentleni&n  wrote  to  the  Board  to  know  if  the  employment  of  bi-eulphite  of  lime  and 
udicylic    acid    were  sanctioned.     Tbe  reply,  whith  I  have  seen  myself,  was  that  "  The 
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Bo&rd  do  not  sanction  their  uBe  unless  they  interfere  with  the  Revenue,  leaving  the 
responsibitity  tor  their  use  with  the  brewers." 

Surely  &  rem&rkable  &nd  undignified  position  to  take  up.  The  Act  of  Parliament 
says :  You  shall  add  nothing  to  beer,  escapt  with  the  sanction  ot  certain  authorities. 
These  authorities  say,  we  leave  these  matters  to  the  brewers.  If  the  authorities  ot 
Buenos  Ayres,  or  of  Mecklenburg-Schwerin,  were  capable  of  coming  to  a  concloaloii, 
surely  it  might  be  reasonably  hoped  and  espected,  that  the  authorities  of  Somerset 
House  would  not  remain  behind.  We  public  analysts  have  done  no  better.  The  Sale 
ot  Food  and  Drugs  Act,  par,  6,  allows  to  be  added  to  food  any  matter  or  ingredient 
not  injurious  to  health,  if  the  same  is  required  for  the  production  or  preparation 
thereof  as  an  article  of  commerce  in  a  state  fit  for  carriage  or  consumption.  No  OD6, 
surely,  can  contend  that  preservatives  are  necessary  for  the  production  or  preparatioD  of 
milk,  butter,  beer,  wine,  etc.,  in  a  state  fit  for  carriage  or  consumption,  for  the  great 
majority  of  the  samples  analysed  are  free  from  antiseptics.  Good  milk,  fresh  butter, 
sound  beer,  can  be  made  and  sold  without  antiseptics.  As  a  matter  of  fact,  they  have 
been  eo  sold  for  centuries,  until  sham  science  came  in  and  taught  the  dirty  and  the 
careless  producer  how  to  evade  the  natural  punishment  of  dirt  and  mismanagement. 
Antiseptics  ore  convenient  to  such  producers,  but  they  are  not  required.  Hence  we 
have  no  option  but  to  consider  them  as  adulterations. 

We  might,  no  doubt,  some  time  longer,  as  in  the  past,  wink  at  the  use  ot  mil 
preservatives  without  restriction  as  to  quality  or  quantity ;  but  we  shall,  sooner  or 
later,  have  to  answer  for  our  apathy  to  the  public.  We  might  agree  between  ourselves 
what  limits  we  would  allow,  beyond  which  the  quantity  of  the  various  antiseptics 
should  not  be  permitted  to  rise  in  food.  But  the  difficulty  of  exact  determina- 
tion is  very  great,  and,  besides,  this  course  would  involve  the  concession  of 
the  whole  principle,  that  a  dealer  in  food  has  no  right  to  add  anything  whateror  to 
any  article  of  food  without  due  notice,  and  new  antiseptics  would  be  continually  intro- 
duced, as  they  have  been  elsewhere,  to  circumvent  any  such  partial  refitrictiona.  We 
might  further,  as  another  alternative,  require  that  due  notice  be  given  by  the  vendor  at 
the  time  ot  the  sale  that  a  preservative  has  been  added  to  the  article  sold.  Here,  again, 
we  know  from  experience  how  easy  it  is  to  circumvent  such  notice,  and  how  ignorant  the 
public  are,  and  incapable  to  comprehend  the  notice.  What  use,  for  instance,  would  it 
be  to  inform  a  servant  girl,  at  the  time  of  sale,  that  a  certain  article  contains  n  little 
boracic  acid,  or  other  substance,  added  from  benevolent  motives  1 

Our  duty  seems  plain  ;  we  should  work  for  entire  prohibition  of  oU  kinds  ot 
preservatives,  It  is  time  that  we  went  back  to  natural  food.  I  object  to  be  physicked 
indiscriminately  by  persons  not  qualified  to  administer  medicine  whilst  I  am  in  health  ; 
I  object  still  more  when  I  am  ill,  I  object  still  more  strongly  to  have  my  children 
physicked  in  their  milk,  or  their  bread  and  butter.  It  is  no  consolation  to  me  to  know 
that  the  physic  is  not  immediately  fatal,  or  not  even  violently  injurious. 

The  practice  is  utterly  unjustifiable  except  from  the  point  of  view  of  a  dealer,  who 
wants  to  make  an  extra  profit,  who  wants  to  palm  oS  a  stale  or  ill-prepared  article  upon 
the  public. 

We  owe  our  very  existence,  as  public  analysts,  to  the  desire  of  the  public  to  have 
a  guarantee  of  the  absolute  purity  of  their  food  supply,  and  we  would  only  be  doing 
duty  if  we  did  suppress  the  large  and  growing  use  of  these  objectionable  chemicab 
food  preservatives. 


ON   THE   ADULTERATION   OF   FOOD   WITH   BORACIC   ACID. 

E  By  Charles  E.  Cassal, 

K  Head  at  Meeting,  Novembfr,  1890. 

^T^B  iDCreaeiiig  use  of  bomcic  acid,  aa  nell  aa  oE  other  so-called  antiseplic  agents  for  ti 
preserT&tioD  of  articles  of  food,  ia  a  matter  vtiicb  demands  immediate  and  most  serious 
attention  from  public  analysts.  Inasmuch  as  my  friend  2Ir.  Hehner,  with  wl  om  I  have 
had  several  convereationa  on  the  aubject,  haa  consented  to  give  the  Society  the  benefit  of 
hie  wide  experience  in  this  matter,  I  have  thought  that  it  would  be  convenient  for  the 
remarks  which  I  should  have  to  make  upon  it  to  be  placed  before  the  members  in  the 
form  of  a  short  paper  at  the  same  time.  I  propose,  on  this  occasion  at  any  rate,  to  deal 
with  borado  acid  only,  because  I  have  given  some  amount  of  attention  to  its  use,  and 
bei&use  I  believe  I  was  the  first  public  analyst  to  officially  certify  milk  and  cream  which 
contained  it,  as  adulterated  within  the  meaning  of  the  Act.  My  first  certificate  was 
issued  in  1S8T  upon  a  sample  of  cream  which  contained  boracic  add  ;  the  local  authority 
did  not  deem  it  advisable  to  take  action  at  that  time,  and  referred  the  matter  to  the 
Medical  Officer  of  Health  and  to  me,  with  the  request  that  we  should  draw  up  a  joint 
report  to  advise  them  whether  the  addition  of  boracic  add  to  milk  and  cream  was  in- 
jurioua  to  health.  This  report  was  duly  drawn  up  and  presented.  The  matter  excited 
some  attention  at  the  time,  but,  for  reasons  which  I  need  not  enter  into  here,  no  prose- 
cution for  adulteration  with  boracic  acid  was  then  undertaken. 

Boradc  add  is  generally  added  to  milk  and  cream  in  the  form  of  certain  pro- 
prietary articles,  which  are  sold  to  the  tra4e  under  different  fancy  names.  Some  of  the 
more  commonly  used  preparations,  which  consiat  of  a  mixture  of  boric  add  (partly 
anhydrous  and  partly  hydrated)  with  borate  of  soda,are  added  (in  solution)  in  the  proportion 
of  ut  leatl  7  grains  of  the  solid  substance  to  the  pint  of  milk.  In  cream  it  is  generally 
added  in  at  least  double  this  quantity  per  pint.  Iiiaamuch  as  both  the  farmer  in  the  country 
and  the  dairyman  in  Ijondon  are  likely  to  use  these  preparations,  these  amounts  may  be 
largely  increased.  The  amounts  mentioned  are  also  very  likely  to  be  exceeded  through  the 
carelessness  or  ignorance  of  those  making  use  of  such  substances  for  preserving  purposes. 

Bu<  ecaaty  information  is  to  be  obtained  as  to  the  action  of  boradc  add  and 
borates  on  the  human  subject. 

These  substances  do  not  appear  to  have  been  much  used  as  internal  remedies,  and, 
accordingly,  but  little  information  as  to  their  action  is  to  be  found  in  the  text-books. 
One  authority  states  that  borax  acta  as  a  mild  alkali  on  the  alimentary  canal ;  tending 
to  render  the  fluids  alkaline,  and  to  causa  diuresis  ;  that  it  checks  fermentation  due  to 
organiams,  and  ia  used  aa  a  diuretic  and  antacid.  Another  eminent  authority  who  waa 
consulted  in  connection  with  the  report  previously  alluded  to,  refers  to  the  tendency  of 
these  auhatances  to  set  up  diarrhuia,  a  disease  very  prevalent  in  hot  weather,  when  the 
preservatives  are  most  used  to  prevent  the  change  which  milk  and  cream  are  apt  to 
undergo  rapidly  at  a  high  atmospheric  temperature.  The  medicinal  dose  of  the  acid  aa 
laid  down  in  the  British  Pharmacopteia  for  an  adult  ranges  from  5  to  30  grains,  and,  on 
the  authority  of  my  colleague,  Dr.  Dudfield,  and  of  others,  it  may  be  computed  that  one. 
twelfth  of  the  quantity,  say  a  maximum  of  2^  grains  would  be  a  suitable  dose  for  a  child 
under  one  year.     It  is  quite  possible  that  a  strong,  healthy  infant,  taking  a  quart  of 
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milk  daily  might  absorb  as  much  as  20  or  25  grains  in  that  time,  having  regard  to  the 
likelihood  of  the  minimum  amounts  mentioned  being  exceeded. 

The  experiments  of  Dr.  J.  Forster,  published  some  years  since  in  a  Oerman  scientific 
jouma],*  go  to  show  that  the  addition  of  boracic  acid  to  articles  of  food  in  far  smaller 
proportions  than  is  customary  is  injurious  to  health.  This  author  considers  that 
"  even  small  doses  of  it  are  injurious  to  the  digestive  organs.''  The  injurious  action,  he 
aiys,  depends  on  the  circumstance  that  the  drug  acts  so  as  to  materially  increase  the 
proportion  of  solid  matters  and  nitrogen  in  the  faeces  separated.  Its  action  on  the  in- 
testinal discharge  is  well  marked,  even  by  the  exhibition  of  as  little  as  4  grains  per 
diem,  and  is  stated  to  be  in  direct  relation  to  the  quantity  taken,  and  to  be  maintained 
for  some  time  after  the  doses  of  the  drug  have  ceased.  The  action  described  is  per- 
ceptible, not  only  with  vegetable  or  animal  foods,  which  contain  a  large  proportion  of 
indigestible  ingredients,  but  also  when  highly-digestible  foods,  such  as  milk  and  eggs,  are 
taken.  Food  to  which  the  acid  has  been  added  tends  to  cause  an  increase  in  the  secre- 
tion of  gall  during  assimilation.  One  of  its  most  important  actions,  however,  according 
to  this  author,  is  the  increase  which  it  causes  in  the  discharge  of  albuminous  substances 
from  the  intestinal  canal. 

£.  Hotter  has  recently  published  a  series  of  experiments  on  the  action  of  boron 
compounds  on  plants.  The  absorption  of  such  compounds  was  found  by  him  to  destroy 
the  chlorophyU,  and  hence  to  arrest  the  processes  of  assimilation.  The  roots  are 
affected,  and  soon  die.  Free  boric  acid  was  found  to  be  more  prejudicial  than  the  alkali 
salts. 

Apart  from  the  experiments  referred  to,  it  is  sufficiently  plain  that  an  "  antiseptic  *' 
substance  of  any  kind,  if  introduced  into  food  must,  by  its  very  nature,  be  injurious  to 
the  health  of  the  consumer.  It  is  evident  that  the  introduction  of  antiseptics  of  any 
kind  into  the  alimentary  canal  must  upset  the  conditions  necessary  to  health.  The 
danger  is  the  greater  because  it  is  insidious,  and  because  the  effects  produced  are  not 
violent  or  sudden,  but  such  as  will  create  disturbances  and  ultimately  serious  injary, 
which  are  likely  to  be  ascribed  to  anything  but  the  real  cause.  I  consider  that  the  ques- 
tion of  quantity  does  not  bear  upon  the  matter  in  any  way.  I  hope  to  show  that  it  has, 
or  should  have,  no  bearing  legally.  Any  quantity  that  is  sufficient  to  produce  the 
"  antiseptic "  effect  in  the  food  itself,  must  be  regarded  as  injurious,  even  if  the  un- 
doubtedly harmful  action  of  continued  small  doses  of  a  "  preservative  "  substance  be  left 
out  of  consideration.  It  must  be  remembered  that  boracic  acid  preservatives  are  very 
extensively  used.  In  butter,  milk,  cream,  fish,  meat,  and  in  preserved  foods  and  pro- 
prietary preparations  of  various  kinds,  boracic  acid  is  to  be  constantly  found.  I  have 
recently  found  it  to  be  present  in  large  amounts  in  meat  "  extracts  "  and  "  fluids " 
intended  especially  for  the  use  of  invalids  and  children,  and  which,  I  regret  to  say,  are 
belauded  in  inflated  language  by  members  of  the  medical  profession,  who,  ?iad  they  known 
of  the  presence  of  boracic  acid,  would  surely  have  condemned  them.  The  unavowed 
presence  of  boracic  acid  in  such  preparations,  or  in  the  milk  and  cream  so  largely  used 
by  invalids  and  children  might,  and,  as  pointed  out  by  a  writer  in  the  British  Medical 
Journah  in  most  cases  probably  would  seriously  disturb  a  physician's  course  of  treatment. 

*  Dingier, 


Attampta  have  been  made  to  confine  the  Uaus  by  asserting  that  it  is  as  permissibls 
to  Add  boracic  acid  to  a  food  as  it  is  to  add  salt  in  certEun  instancea  (as  tn  the  case  of 
■alt  meat).  This  contentioa  is  at  once  diBpoaed  of  by  pointing  out  the  phfBiologiciI  fact 
tbaC  salt  is  a/ooA,  and  that  boracic  acid  is  not.  Again,  boracic  acid,  and  compounds  of 
it,  are  not  natural  constituents  of  milk  or  of  any  food.  Tbey  are  not  themaelvea 
"  foode,"  but  *'  drugs," 

Proceedings  could  be  taken  against  the  vendors  of  milk  conttuning  boracic  acid  com- 
jjounde  under  the  3rd  Section  ot  the  Sale  of  Food  and  Drugs  Act,  which  prohibita,  with 
certain  unfortunate  reservations,  the  "  miiiog,  colouring,  staining,  or  powdering  "  of  any 
Article  of  food  tvith  any  ingredient  or  material  ao  as  to  render  the  article  injurious  to 
health.  It  is  a  matter  of  great  difficulty,  however,  to  prove  "  injury  to  health  "  to  th« 
satisfaction  of  an  ordinary  court.  It  is  almost  neceseary  in  all  such  cases  to  be  able  to 
produoa  some  poor  creature  who  has  been  almost  "  done  to  death "  by  that  which  ia 
complained  of.  Under  this  section  also  it  is  practically  a  necessity  to  state  the  percent- 
age of  the  injurious  substance ;  to  afford,  of  course,  a  useful  bone  of  contention  for 
members  of  the  legal  profession,  and  not  to  obstruct  in  any  way  the  wide  loop-hole  for 
the  escape  of  offenders,  duly  left  by  the  legislature,  in  this  section.  I  contend  that  it  is 
unnecessary  to  state  percentage  in  a  matter  of  this  kind.  The  6tU  Section  of  the  Act 
makes  it  an  offence  to  sell  to  the  prejudice  of  the  purchaser  any  article  of  food  which  is 
not  of  the  "  nature,  substance  and  quality  "  of  the  article  demanded  by  the  purchaser, 
and  provides  that  no  offence  is  committed  under  this  section  if  "  any  matter  or  ingredient 
not  injurious  to  health  "  has  been  added,  because  such  addition  is  required  for  the  pro- 
duction or  preparation  of  the  food  as  "  an  article  of  commerce,''  or  "  in  a  state  St  for 
carriage  or  consumption,"  and  "  not  to  conceal  the  inferior  quality  thereof."  The  2nd 
Section  of  the  Amendment  Act  of  1S79  provides  that  it  is  no  defence  to  prove  that  the 
"article  of  food  in  question,though  defective  in  '  nature,' or  in  'substance,'  or  in  '  quality, 
was  not  defective  '  in  all  three  respects.' "  That  is,  proceedings  would  be  justified  by  a 
defect  in  any  one  respect. 

There  appears,  however,  to  be  an  impression  abroad  that  there  is  no  offence  under 
the  6th  section  unless  the  adulterant  forms  "  a  substantial  portion  "—that  is,  presum- 
ably, more  than  a  fractional  part  of  the  article  as  sold  to  the  purchaser.  Taking  the 
case  ot  milk,  it  ought  hardly  to  be  necessary  to  point  out :  (1)  That  milk  containing 
boracic  acid  compounds  is  not  of  the  nature,  substance  and  quality  of  milk  ;  (2)  That 
enen  if  defect  in  nalure  and  snlstanee  is  only  constituted  by  the  presence  of  an  adulterant 
in  what  is  popularly  called  "  a  substantial  amount "  (that  is,  forming  a  large  integral 
portion  of  the  article),  defect  in  q'tality  ia  at  onca  established  by  the  presence  of  boracic 
acid  in  milk,  and  that  such  defect  is  indepeadant  of  the  question  of  quantity  ;  further  (3) 
the  admixture  of  boracic  acid  compounds  with  milk  is  not  required  for  preserving  it  in 
coarse  of  transit  from  producer  to  consumer.  Refrigeration,  which  adds  nothing  to  the 
milk,  ia  the  recognised  and  legitimate  method,  if  such  preservation  for  transit  be  deemed 
neoeesary  ;  and  (I)  the  addition  of  the  preservatives  does  serve  the  purpose  of  concealing 
Lba  in/erioT  quality  of  the  milk,  as  it  allows  stale  milk  to  be  supplied  as  fresh,  and  as 
it  is  far  more  easy  and  less  expensive  than  the  better  method  of  refrigeration. 

I  therefore  bold  that  vendors  of  foods  containing  boracic  add  compounds  commit 
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ofiencea  under  the  3rd  and  the  6th  SectionB  of  the  Act  of  16T5,  and  the  2ad  Section  of 
the  Amendment  Act  of  18T9.  Whether  ofTences  under  the  Act,  however,  are  committed 
or  not,  I  do  not  see  how  it  is  poegible  to  arrive  at  any  other  conclusion  but  that  the  uh 
of  these  preaervatipes  is  a  serious  form  of  adulteration.  In  my  view,  the  absolute  pro- 
hibition of  their  use  is  the  only  safe  and  proper  course  to  take ;  although  if  it  be  dedrej 
to  throw  a  sop  to  that  large  class  of  persona  who  are  always  morbidly  aosious  to  fotlov 
middle  courses,  it  may  be  adm.itted  that  the  compulaory  labelling  of  such  "  preserved" 
articles  with  the  name  of  the  substance  or  substances  used,  would  be  productive  of  grwt 
and  immediate  benefit.  It  is  remarkable  that  those  who  defend  the  use  of  "  preaem- 
tivep,"  and  assert  them  all  to  be  "  harmless,"  in  any  amount,  should  take  such  pains  to 
conceal  the  fact  that  they  have  been  used.  In  regard  to  several  proprietary  articles  I 
have  examined  ;  I  have  had  twfore  me,  apparently,  the  full  details  of  the  minofacture, 
given  with  the  most  child-like  candour;  everything,  except  the  admixture  of  Ixiracic  acid, 
which  waa  found  in  them  all.  In  the  case  of  certain  "  preserved  "  creams,  it  is  asserted 
on  the  labels  that  "  the  cream  being  separated  as  soon  as  it  ia  drawn  from  the  oov, 
it  will  keep  sweet  longer."     Comment  upon  this  ia  needless. 

Abroad,  the  use  of  "  preservatives"  is  almost  universally  prohibited.  It  the  legis- 
lature and  if  local  authorities  were  in  earnest  about  the  suppression  of  adulteration, 
their  use  would  be  prohibited  here.  In  any  case,  it  h  our  duty  as  public  analysts  to 
fully  advise  those  who  appoint  ue  about  v/h&t  is  being  done.  The  onus  for  not  takiDg 
action  will  then  not  rest  with  us. 

DETECTION    AND    ESTIMATION"    OF    BORACIC   ACID    IN    MI] 

AND  CREAM. 

By  Charles  E.  Cassal. 

{Read    at    Meeting,    A'ovemher,     1890.) 
The  presence  of  boracic  acid  and  borates  in  milk  and  cream  can  be  detected  without 
di£Gculty  by  applying  the  turmeric  test  and  the  alcohol- flame  test  to  the  ash. 

The  aah  obtained  in  the  course  of  the  ordinary  analyas  is  treated  with  a  little 
water  and  made  just  acid  with  hydrochloric  acid.  Numbered  slips  of  turmeric  paper  are 
moistened  half  way  with  the  solution,  and  are  preferably  arranged  on  a  glass  plate  and 
dried  in  the  air  bath  ;  or  a  few  drops  of  turmeric  solution  are  added  to  the  acidified  aab, 
and  evaporated  to  dryness  in  a  porcelain  capsule,  the  latter  method  being  an  exceed- 
ingly delicate  one.  On  moistening  with  an  alkali,  the  dark  blue  colour  ia  obtained  on 
the  paper  or  porcelain  when  boracic  acid  is  preeent.  A  dark  blue  solution  ia  obtained 
when  water  and  an  alkali  are  added  to  the  residue  in  the  porcelain  capsule,  bat  the 
colour  disappears  with  great  rapidity,  and  I  have  hitherto  been  unsuccessful  in  deter, 
mining  the  conditions  which  would  render  it  permanent,  or  sufficiently  permanent  to 
admit  of  its  being  applied  for  purposes  of  estimation.  The  only  method  which  up  to  the 
present  I  have  found  to  be  applicable  for  the  estimation  of  boracic  acid  in  milk  and 
cream  is  a  modiiicatioii  of  that  described  by  F.  A.  Gooch,  in  the  American  Chrmitd 
Joumtd,  and  which  depends  on  the  fact  that  free  boracic  acid  can  be  nunplotel; 
separated  from  fixed  substances  by  repeated  distillation  with  methyl  alcohol.  I  have 
repeated  Mr.  Gooch's  experiments,  and  am  able  to  confirm  his  results  generally.     He 


itfttc*  that  methyl  alcohol,  ethyl  alcohol  and  water  are  effet^tive  for  the  purpose  of 
separstioD  in  the  order  named,  and  this  I  have  found  to  bo  the  case ;  but  the  volati- 
lisation of  even  02  grams,  of  anhydrous  boric  acid  by  the  use  of  ethyl  alcohol  is  so 
tedious  that  it  is  not  advisable  to  use  this  substaace  for  the  purpose.  Complete  volati- 
lioation  of  boric  add  by  the  use  of  successive  charges  of  methyl  alcohol  is  easily  and 
rapidly  eSW^ted.  I  have  found  it  beet  to  uee  successive  charges  of  D  c.c.  rather  than 
10  c.c,  or  more,  as  used  by  Mr.  Gooch.  I  am  not  able  to  con&rm  his  statement  that  in 
the  presence  of  water  methyl  alcohol  is  not  equally  effective.  My  own  experiments 
tbov  that  crystallised  borocic  acid  is  volatilised  more  rapidly  than  anhydrous  boric  acid, 
and  that  the  addition  of  a  few  drops  of  wat«r  to  the  latter  before  evaporation  or  distilla- 
tion with  methyl  alcohol  promotes  rather  than  retards  the  volatilisation  of  the  acid. 

The  method  as  now  applied  by  me  for  the  estimation  of  the  acid  in  milk  and  cream 
is  as  follows  : — In  the  case  of  cream  about  50  grams.,  and  in  that  of  milk  about  100 
grams,  of  the  sample  are  rendered  alkaline  with  caustic  soda,  evaporated  to  dryness  and 
incinerated.  The  ash,  whioh  need  not,  of  course,  be  burnt  white,  is  ground  up  and 
transferred,  washing  in  with  a  little  methyl  alcohol  and  a  few  drops  of  water,  to  a  conical 
Hask  of  from  200  c.c.  to  300  c.c.  capacity,  provided  with  a  doubly-perforated  caoutchouc 
i-ork,  through  which  pass  a  stop-cock  funnel  tube  and  a  delivery  tube.  The  flask  is 
uttached  to  an  ordinary  condenser  by  means  of  a  flexible  joint  in  such  a  way  as  to  admit 
of  its  being  shaken  round  occasionally,  and  is  placed  in  an  oil-bath.  The  mixture  in  the 
lissk  is  acidified  with  acetic  acid,  and  5  c.c.  of  methyl  alcohol  is  run  in  from  the  funnel 
tube,  and  distilled.  The  distillate  ia  received  in  a  weighed  amount  of  pure  lime  (ignited 
1  to  congtant  weight).  About  1  gram,  is  a  convenient  quantity.  The  lime  is  contained 
I  in  h  platinum  dish  capable  of  holding  about  70  c.c,  which  is  placed  in  a  glass  receiver. 

This  receiver  may  be  made  from  a  ground-edged  glass  vessel,  covered  with  a  per- 
I  for»t«d  ground-glass  plate.  The  end  of  the  condenser  tube  passes  through  a  grooved  or 
I  iDOBeiy-Stting  cork  in  the  perforation  of  the  plate,  and  terminates  just  above  the  lime 
I  la  the  platinum  dish. 

Distitiation    with    5    c.c,   of 
methyl  alcohol  is  repeated  several 
times,  ten  such  treatments  being 
ample  for  all  likely  cases.    Fewer 
are  generally  quite  sufficient.     A 
gelatinous  mixture  is  obtained  in 
the  platinum    dish.     It    is   well 
stirred,  and  allowed  to  stand  for 
some      minutes.       It     is     then 
evaporated  in  an  oil  bath,  and  is 
finally  heated  over  the  blow-pipe 
I  constant  weight.     The  increase  of  weight  is  boric  acid,  and  the  error  does  not 
II  any  case  amount  to  more  than  1  milligramme ^^us  when  dealing  with   from   O'l    to 
I  0'25,  or  0'3  grams,  of  anhydrous  boric  acid.     To  make  sure  that  the  acid  has  been  com- 
itely  volatilised,  the  residues  in  the  distillation  Qasks  are  tested  with  turmeric  pap^^^_ 
The  few  drops  of  water  added  before  the  first  distillation  greatly  increasee-^^H 


132  THE   ANALYST. 


rapidity  of  the  removal  of  the  boric  acid.  The  use  of  nitric  add  is  not  advisable  for  the 
purpose  of  freeing  the  boric  acid  in  the  flask.  Acetic  acid  presents  no  difficultiesy  and  ii 
quite  effective. 

There  is  no  advantage  to  be  gained,  in  my  opinion,  from  the  use  of  the  special 
apparatus  described  by  Mr.  Gooch  in  his  paper,  and  the  difficulties  and  inaccuracies  at- 
tendant upon  transference  of  the  lime  from  crucible  to  flask,  and  from  flask  to  crucible^ 
are  got  over  by  carrying  out  the  whole  operation  in  one  platinum  dish. 

My  thanks  are  due  to  my  assistant,  Mr.  Gerrans,  for  the  care  and  trouble  he  has 
taken  in  helping  me  to  carry  out  the  necessary  experiments. 

Discussion. 

Mb.  Daties  said  it  appeared  to  him  that  the  two  papers  they  had  just  listened  to 
opened  up  a  large  field  for  the  coosideration  of  public  analysts,  and  personally  he  felt 
very  much  indebted  to  the  two  gentlemen  who  had  brought  them  forward,  particularly 
for  the  information  that  had  been  given  with  regard  to  the  physiological  effect  of  the 
boracic  acid  and  borates,  and  for  the  general  resume  of  the  whole  field  of  information 
upon  the  subject.  The  fact  was  new  to  him  that  so  many  other  stat-es  and  countries 
had  legislated  on  that  particular  subject,  and  that  fact  in  itself  was  a  very  important 
reason  in  favour  of  there  being  legislation  upon  the  matter  here.  He,  personaUy, 
was  disposed  entirely  to  agree  with  the  authors  in  the  conclusions  they  arrived  at  that 
such  additions  of  preservative  agents  are  to  be  regarded  as  adulteration.  That  was 
the  view  he  himself  had  held.  He  had  asserted  the  presence  of  boracic  add  in  one  or 
two  cases,  and  although  he  had  never  actually  certifieid  to  his  vestry  that  it  was  an 
adulteration  that  called  for  their  action,  yet  at  the  same  time,  when  he  had  been  asked 
in  his  capadty  of  analyst  by  private  individuals,  who  had  sent  him  samples,  if  he  would 
regard  such  addition  as  adulteration,  he  had  distinctly  stated  that  such  was  his  opinion, 
and  that  if  such  samples  came  before  him  in  his  capadty  of  public  analyst  they  might 
expect  that  he  would  certify  them  to  be  adulterated  in  consequence  of  that  addition.  The 
papers  would  be  exceedingly  useful  if  they  served  to  elidt  the  opinions  of  such  public 
analysts  as  were  present  with  regard  to  the  question. 

Mr.  Blount  said  that  salicylic  add  had  been  shown  to  be  of  different  properties, 
according  as  it  was  natural  or  artificial,  and  possibly  the  injurious  physiological  action 
that  had  been  noted  was  due  to  the  fact  that  experiments  had  been  conducted  with  the 
impure  artificial  variety. 

Mr.  Allen  said  that  he  fully  agreed  with  what  had  fallen  from  Mr.  Hehner  as  to 
its  being  the  duty  of  public  analysts  to  insist  that  articles  of  food  should  be  what 
they  represented  to  be.  Oo  the  other  hand  he  was  not  fully  satisfied  that  some 
of  these  preservatives  were  so  objectionable  as  the  Government  of  certain  countries 
would  seem  to  think;  but  he  distinctly  objected  to  the  use  of  boracic  in  milk,  as 
its  addition  was  a  direct  encouragement  to  the  milkmen  to  separate  a  portion  of 
the  cream  and  sell  the  partially  skimmed  milk  the  next  day  as  new  milk.  Hence 
the  detection  of  boracic  add  in  milk  would  strengthen  the  hands  of  the  analysts 
who  had  occsision  to  report  on  a  milk  as  deficient  in  cream  or  butter-fat.  In  fact, 
it  was  a  fair  inference  from  the  presence  of  boracic  add  that  the  milk  was  not 
new  milk.  With  regard  to  the  use  of  salicylic  add  as  a  preservative,  the  diflerence 
in  physiological  effects  of  the  natural  and  artificial  acid  might  be  safely  ignored  as 
in  the  small  amounts  of  salicylic  acid  used  it  would  be  immaterial  whether  the 
salicylic  acid  was  perfectly  pure,  or  whether  it  contained  a  small  admixture  of  cresotic 
add  such  as  often  occurred  in  the  commercial  artificial  add.  The  use  of  salicylic  add 
for  preserving  beer  seemed  a  less  serious  matter  than  its  addition  to  milk.    Fortunately 


THE  ANALYST. 


233  1 


Rtlicylio  acid  could  be  detected  and  separated  with  perfect  certainty  from  matters  con- 
'.j.i&ing  it,  and  the  same  was  true  of  benzoic  acid.  As  to  boracicacid,  he  congratulated 
'  1  r.  Cassal  on  bringiog  before  them  so  ready  a  method  of  estimating  it.  The  method, 
'  'loagb  not  Btrictlj  original,  was  little  known  to  the  majority  of  analysts. 

Air.  Allen  said  he  sympathised  with  any  analyst  who  acted  the  part  of  pioneer. 
With  regard  to  what  had  been  said  as  to  consultation  with  brother  analysts  before 
taking  any  decided  action,  he  might  remind  them  that  the  Society  had  not  met  for  a 
[«riod  of  five  months,  which  was  an  undesirably  long  time.  He  thought  the  paper  and 
L-omments  on  it  showed  the  great  value  the  Society  had  for  its  members. 

Mr.  Adams  said  that  no  better  illustration  could  be  given  of  the  value  of  their 
meetings  than  that  atlorded  by  the  papers  just  read  by  Messrs.  Hebner  and  Caaeal,  and 
the  remarks  of  the  members  present  that  had  thereby  been  elicited  ;  in  all  cases  where  a 
question  arose  such  as  these  papers  brought  forward,  it  was  a  good  thing  that  the  views 
<if  the  prufa^sion  as  a  body  could  be  ascertained,  in  order  that  some  unanimity  of  action 
iiiij;ht  follow,  and  mutual  support  and  confidence  fostered  when  cireumstanceB  necessitated 
:  i^w  lines  of  action  in  reference  to  the  official  duties  of  the  public  analyst. 

His  own  opinion  with  reference  to  the  point  at  issue  was  that  Mr.  Cassal  had  used 
rather  too  strong  a  term  when  he  said  "  poitonout "  ;  but  although  boracic  acid  may  not 
be  poisonous  in  a  general  sense  it  did  not  follow  that  it  may  not  sometimes  be  injurious 
-^its  effect  probably  might  vary,  and  depend  very  much  upon  the  individuals  operated 
upon.  It  was  well  known  that  some  drugs  which  act  favourably  on  most  people,  seriously 
disagree  with  others,  and  even  in  ordinary  matters  of  food  it  was  astonishing  what  a 
variety  of  opinions  were  held  by  various  people  regarding  the  wholeeomeness  and 
digestibility  of  various  food  substances.  He  himself  knew  of  a  remarkable 
case  of  a  gentleman  who  always  suffered  in  a  surprising  manner  after  eating 
mutton — this  food  which  is  commonly  regarded  as  being  particularly  easy  of  digestion, 
acted  upon  him  as  a  violent  poison — causing  him  to  vomit,  and  to  be  purged  ;  at  first 
it  was  set  down  to  some  mistake  or  fancy  on  his  part,  but  no,  let  the  mutton  be  disguised 
in  any  way  by  mixture  with  other  things,  or  by  the  addition  of  condiments,  the  eame 
result  always  followed  its  ingestion,  so  that  one  might  contend  that  it  was  impossible  to 
predicate  with  certainty  that  any  particular  food  or  drug  would  be  equally  acceptable  to 
all  persons.  In  the  speaker's  opinion,  therefore,  in  every  case  of  preserved  food  it  should 
be  stated  that  such  and  such  a  food  was  preserved  by  the  addition  of  salicylic  acid  or 
what  not,  so  that  the  consumer  might  know  what  he  was  about  to  use.  Moreover,  he 
did  not  think  any  substance  should  be  admitted  into  general  use  until  its  innocence  had 
been  established,  until  then  it  should  be  looked  upon  as  an  injurious,  if  not  poisonous 
eubet&uce,  and  he  thought  this  seemed  to  be  the  general  opinion  of  the  members  of  the 
tocnety  present. 

Dn.  Veitb  Eaid  that  he  was  very  strongly  of  opinion  that,  so  far  as  the  London  trade 
was  concerned,  there  was  no  reason  why  fresh  milk  and  cream  should  contain  boracic 
acid,  the  best  proof  being  that  large  quantities  were  Eold  daily  to  which  no  preservative 
had  been  added.  But  if  someone  went  to  any  grocer's,  poulterer's,  cheesemonger's,  or 
other  shop,  asking  for  potted  cream  which  was  expected  to  keep  sweet  for  several  dajra, 
and  if  that  cream  was  found  to  contain  borado  acid,  he — Dr.  Veith — must  maintain 
that  such  cream  certainly  was  of  the  nature,  substance,  and  quality  of  the  article 
demanded. 

Mr.  Cassal  said  that  the  case  which  had  been  alluded  to  by  Mr.  Hehner  was  one 
in  which  he  had  certified  a  milk  as  having  had  at  least  30  per  cent,  of  the  original 
fat  abstracted,  and  as  containing  boracic  acid.  The  authority  bad,  therefore,  not  prose- 
cuted on  that  point  alone,  but  it  was  a  part  of  the  complaint  as  atated  in  their  sum- 
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rnona.  The  case  was  heard  at  petty  Besalons,  and  be  was  informed  that  the 
of  the  bench  of  magifitrates  in  convicting  the  defendant  severely  reprimanded  him,  anl 
made  some  atrong  remarks  about  the  boracic  acid  adulteration.  He  certainly  cooaderedd 
most  desirable  that  the  public  analysts  of  the  country  should  fully  discuss  all  matters  (i( 
thia  kind,  and  that  they  should  be  as  far  as  possible  agreed.  Squabbles  between  pro- 
fessional men  in  a  law  court  were  moat  injurious  and  discreditable.  Public  analysts  did 
not  act  sufficiently  in  concert,  and  this  was  atill  one  of  the  great  evils  of  the  profewias, 
although  matters  were  now  much  better  than  they  used  to  be  in  this  respect.  But  It 
was  not  always  possible  to  consult  one's  colleagues,  or  to  gat  a  particular  subject  ade- 
quately discussed  and  a  definite  decision  arrived  at.  It  was  plainly  the  public  analyst's 
duty  to  certify  milk  oootaining  boraoic  acid  as  adulterated.  He  could  not  act  other- 
wise. The  public  authority  who  received  the  cartiGcatc  might  or  might  not  take  action 
upon  it.  This  was  no  part  of  tlie  analyst's  business.  If  they  took  action  he  could  not 
stand  in  the  way  of  their  doing  so.  He  hoped  that  the  Society  would  arrive  tA  aome 
decision  in  the  matter. 

Mr,  Hbhmer  said  that  he  had  not  the  remotest  intention  to  express  any  censure 
upon  Mr.  Casfal  for  having  taken  action  against  a  vendor  of  preserved  food  ;  on  lbs 
contrary,  he  was  thoroughly  in  accord  with  Mr.  Cassal's  opinion.  But  after  public 
analysts  had  allowed,  and  almost  encouraged,  the  use  of  food  preservatives  for  many 
years — their  open  sale  was  no  secret — it  was  rather  hard  now  to  suddenly  turn  round 
and  to  say  to  the  dealers,  '*  you  have  added  a  poisonous  or  injurious  ingredient  to  Uie 
food  you  sold,"  As  in  the  case  which  he  mentioned  in  the  beginning  of  his  paper,  thM« 
was  abstraction  of  cream,  the  magistrate  naturally  did  hold  that  this  was  aggravated  bj 
the  addition  of  preservatives.  He  thought  it  would  be  desirable  to  select,  as  a  t«t 
case,  one  in  which  no  ordinary  adulteration  had  been  practised,  such  as  the  addition  of 
boric  acid  to  cream,  or  to  otherwise  genuine  milk. 

In  his  opinion,  the  injuriousuees  and  otherwise  of  antiseptics  was  altogether  bedde 
the  question.  Granted  that  in  at  least  01)  per  cent,  of  food  pi-eaervatives  did  no  harm, 
the  addition  being  unnecessary,  was  iUeg&l  under  the  Sale  of  Food  Act.  It  ebould  not 
be  forgotten  that  in  the  process  of  digestion,  bact«rial  organisms,  especially  in  the  lower 
portions  of  the  intestines,  played  an  important  part  in  helping  to  break  up  such  food 
matters  as  had  escaped  solution  by  gastric  and  pancreatic  ferments.  Food  preservatives 
were  added  with  the  avowed  object  to  prevent  the  growth  of  bacterial  organisms,  bat  we 
had  a  perfect  right  to  object  against  the  destruction  of  our  intestinal  bacteria,  which.  In 
all  probability,  were  necessary  aids  to  our  nutrition,  by  our  milkmen,  battermen,  butchers 
and  brewers. 

Dr.  Adams  had  alluded  to  the  fact  that  certain  persons  might  be  affected  by  some 
preservatives,  whilst  others  were  not.  In  our  ordinary  feeding  we  all  know  this  to  be 
the  case.  If  a  person,  for  instance,  from  his  experience  knew  that  pork  disagreed  with 
him,  he  naturally  would  avoid  eating  it.  Hut  if  a  person  were  more  or  leas  aifected  bf 
boric  acid  or  other  preservativee,  how  could  he  avoid  it,  as  it  wa 
many  articles  of  food  without  any  notice  whatever  1 

{Comslusio'i  of  the  Societi/B  Proceedinga. 


A  METHOD  FOR  THE  ESTIM:ATI0N  OF  ALBUMEN  IN  URINE, 
By  T.  C.  Van  Nuyb  and  R.  E.  Lyons,* 
That  albuminous  bodies  are  completely  precipitated  from  solution  by  tannic  aoti! 
proven  by  the  investigations  of  Libortus,f  Girgensobnt,  Sebelien$,   and  others. 


"  "  American  Chemical  Jonrnal."  f  Beitrag:  in  quant. 

t  Beitriige  tar  Albnmino metric.     Dorpat,  1872. 
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ieti'a  method  of  estimating  the  total  quantity  of  albuminous  bodies  in  milk,  3  to  6 

.  milk  is  diluted  with  some  water,  a  Few  drops  of  a  solution  of  sodium  chloride  or 

■nesitim  sulphate  added,  and  the  fluid  is  then  treated   with  an  excess  of  Alm^o's 

a  of  tannic  acid,"  the  precipitate  filtei-od  off,  well  washed,  and  the  nitrogeo  in  the 

cipitate  estimated  by  Kjeldahl's  method. 

The  weight  of  nitrogen  is  multiplied  by  6-37,  the  product  of  which  is  the  weight  of 

inouB  bodies  in  the  weight  of  the  milk  taken.     The  factor  637  is  the  number 

timee    the    per    cent,     (157)  of  the  nitrogen    in    albumen    is  contained    in    100 

Sebalien'e  method  difTers  from  the  methods  oF  Abm^n  and  Liborius  in  not  depending 
on  ths  fixed  constitution  of  the  compound  of  albumen  and  tannic  acid,  but  rather  all  of 
Ute  albumen  is  separated  from  solution,  end  that  all  nitrogen  compounds  not  albuminous 
can  be  removed  from  the  precipitate  by  washing, 

Oar  studies  of  this  subject  were  carried  on  with  the  view  of  ascertaining  if  a  method 
st  estimating  albuminous  bodies  in  urine,  employing  tanoic  acid,  is  practical.  As  urine 
aontalnB  nitrogenous  compounds  in  considerable  quantities,  the  tannic  acid  compound  of 
•Ummen  is  not  easily  washed  until  pure  ;  besides,  by  continued  contact  of  an  acid,  or 
ftcid  salte,  uric  acid  is  precipitated,  which  would  remain  in  part  with  the  albumen  ;  and 
u  the  volumetric  method  of  estimating  albumen  with  tannic  acid  has  not  been  found 
■ccuratet,  if  there  remains  a  practical  method  for  estimating  albumen  in  urine  with 
tsanio  acid,  it  is  that  the  total  quantity  of  nitrogen  in  albuminous  urine  is  first  esti- 
Btitod,  followiog  which  estimation  is  made  of  the  quantity  of  nitrogen  in  the  urine 
iiAving  its  albumen  separated  by  means  of  tannic  acid.  The  difi'erence  in  the  quantities 
of  nitrogen  found  is  the  weight  of  nitrogen  of  the  albumen,  which  multiplied  by  C'37, 
would  give  the  weight  of  albumen.  To  determine  if  the  method  here  outlined  yields 
accurate  results,  the  question  arises  if  uric  acid  or  other  nitrogenous  compounds  of 
normal  urine  are  retained  by  the  precipitate  formed  by  the  tannic  acid  and  albumen 
nhen  filtered,  so  that  the  volume  of  urine  in  the  undiluted  filtrat«  would  contain  a 
smaller  quantity  of  the  normal  nitrogenous  constituents  of  the  urine  than  is  in  a  oorre- 
t^ponding  volume  of  urine  before  the  separation  of  albumen. 

To  determine  this  we  estimated  the  nitrogen  in  normal  urine  before  and  after  the 
introduction  and  removal  of  known  quantities  of  albumen.  We  determined  if  Alm^n's 
solution  of  tannic  acid  produces  a  separation  of  any  part  of  the  nitrogenous  compounds 
(if  normal  urine,  or  of  urine  containing  an  abnormal  tjuantity  of  the  urates,  and  finally 
ne  employed  the  new  method  and  the  gravimetric  method  in  estimating  the  albumen  in 
Qrine  and  compared  the  results. 

Pure  albumen  was  prepared  by  dissolving  the  whitee  of  eggs  in  a  small  quantity  of 
water,  saturating  the  solution  with  magnesium  sulphate  and  filtering.  The  filtrate  was 
treated  with  dilute  acetic  acid  until  a  precipitate  ceased  to  form,  filtered  off,  and 
precipitate  washed  with  a  saturated  solution  of  magnesium  sulphate. 


f 


1  grama,  tannic  acid,  S  c 
__  B]ooho1,  6li  pel  cent 

f  BdtrBg«  IDT  Albnmioometrle  van  Gii^naohn ;  Dorpac, 
derSHlcb  vonTataMwisw;  Dorpal,  1«T3. 


acid  (1  pare  glacial  acelic  acid  and  'S  puU  water),  190  o.c. 
'2.     Bicigc  Metbode  znr  Wertbsbe- 
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Haying  pressed  the  precipitate  between  porous  paper,  it  was  dissolved  in  a  small 
quantity  of  water,  the  solution  neutralised  with  sodium  hydrate,  and  dialysed  imiil 
nearly  all  of  the  magnesium  sulphate  was  separated.  To  the  turbid  solution  of  albumen 
a  small  quantity  of  the  oil  of  thyme  was  added  to  prevent  bacterial  decomposition,  and 
having  mixed  well,  the  solution  was  filtered.  In  case  a  solution  was  too  dilute  it  was 
concentrated  by  evaporation  at  40°  to  50°  C,  and  when  nearly  free  of  ash,  some  sodiom 
chloride  was  added  to  facilitate  the  precipitation  with  tannic  add.  Solutions  of  ovalba- 
men  we  number  1,  2,  3,  etc. 

First  Albumen  Solution. 
Estimation  of  Albumen. 

(1).  10  c.c.  albumen  solution,  10  c.c.  water  mixed. 

(a).  5  c.c.  of  the  solution  required  by  Kjedahl's  method  47*3  c.c.  ^  normal  KOH. 

(6).  5  c.c.  of  the  solution  required  by  Kjeldahl's  method  47*3  c.c.  ^  normal  KOH, 
oorrespondiog  to  0*1512  gram,  nitrogen  in  100  c.c  of  the  undiluted  solution  of 
albumen. 

(2).  10  c.c.  albumen  solution,  10  c.c.  Alm^n's  solution  of  tannic  acid  mixed  and 
filtered  without  dilution. 

(a).  5  c.c.  of  the  filtrate  required  by  Kjeldahl's  method  49'9  c.c.  ^  normal  KOH. 

(6).  5  c.c.  of  the  filtrate  required  by  Kjeldahl's  method  49  95  c.c.  ^  normal  KOH, 
average  49*925  cc,  corresponding  to  0  0081  gram,  nitrogen  of  bodies  not  albuminous 
in  100  c.c.  of  the  albumen  solution,  The  quantity  of  nitrogen  of  bodies  not  albuminoaa 
deducted  from  the  total  quantity  of  nitrogen,  0*1512  gram,  leaves  01428  gram,  nitrogen 
of  albumen,  corresponding  to  0*90963  gram,  albumen  in  100  cc. 

Uri7ie, 

(1).  10  c.c.  normal  filtered  urine,  10  c.c.  water  mixed. 

(a).  5  c.c.  of  the  diluted  urine  required  by  KjeldahFs  method  3*58  cc.  I  normal 
KOH. 

(b),  5  c.c.  of  the  diluted  urine  required  by  Kjeldahl's  method  358  c.c.  ^  normal 
KOH,  corresponding  to  1*5904  gram,  nitrogen  in  100  c.c.  of  the  undiluted  urine. 

(2).  20  c.c.  urine,  10  c.c  albumen  solution,  10  c.c.  Almeu's  solution  of  tannic  acid, 
mixed  well  in  a  small  flask,  and  filtered  without  diluting. 

(a).  5  c.c.  of  the  filtrate  required  by  Kjedahl's  method  3575  c.c.  ^  normal  KOH. 

(6).  5  cc.  of  the  filtrate  required  by  Kjeldahrs  method  35*8  c.c.  ^  normal  KOH, 
average  35*77  c.c,  corresponding  to  1*5932  gram,  nitrogen  in  100  cc  of  the  undiluted 
urine ;  but  as  there  was  00084  gram,  nitrogen  in  100  c.c.  of  the  albumen  solution 
which  was  not  of  the  albumen,  and  therefore  not  precipitated  by  tannic  acid,  and  tie 
volume  of  No.  2,  5  c.c  is  ^  albumen  solution,  there  is  ^of  00084,  0*0021  gram,  nitrogen 
bodies  not  albuminous  of  the  urine,  and  consequently  15932  —  0  0021  ^1*5911  gram, 
nitrogen  in  100  cc.  urine.  Therefore  there  was  a  gain  of  0  0007  gram,  nitrogen  by 
the  process,  1*5911  —  1*5904  =  00007. 

Second  Albumen  Solution. 
Estimation  of  Albumen, 

(1).  10  cc.  albumen  solution,  10  cc  water. 

(a).  5  cc,  of  the  diluted  solution  required  47*9  c.c  ^  normal  KOH. 
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I  (6).  5    c.c.    of   the    diluted    Bolution  Mquired  480  c.c 
(  C.C,  cjrreBponciing  to  0*2296  gram,  nitrogen  in  100  c.c 


J;   normal  KOH,  avera 
of  the  undiluted  albumen 


[(2).  10  c.c.  albumen  solution,  5  c.c.  Alm^a'a  solution,  5  c.c.  water,  mixed  well  in  ft 
1  flask  and  Sltered. 

(a).  5  c.c.  of  the  undiluted  filtrate  required  40-35  c.c.  ;i  normal  KOH. 
(6),  6  C.C.  of  the  undiluted  filtrate  required  lO-OS  c.c,  ^normal  KOH, correapondl 
h)  O'OOSS  gram,  nitrogen  of  bodies  not  albuminous  in  100  c.c.  of  the  undiluted  albumen 
solution.  Deducting  the  latter  weight  from  the  weight  of  the  total  quantity  of  nitrogen 
{0-2296  —  0'005C  -=  0  -^-Ji),  there  is  0-224  gram,  nitrogen  of  the  albumen  in  100  c.c.  of 
the  solution,  which  corresponds  to  1-42688  gram,  albumen  in  100  c.c.  (0*224  x  6-37  = 
1-42688). 

ITrine  I. 

^(1)  10  c.c.  normal  filtered  urite,  10  c.c.  water. 
(a),  5  C.C.  of  the  diluted  urine  required  37*3  c.c.  \  normal  KOH. 
(6),  5    c.c.    of    the    diluted    urine    required    37-35  c.o.  \  normal  KOH,    avei 
37'325  C.C.,  corresponding  to  1'4I96  gram,  nitrogen  in  100  c.c.  of  the  undiluted  urine. 

(2).   10  c.c.  urine,  5  c,c.  Almun's  solution,  5  c.c.  water,  mixed  well  in  a  email  flask 
uid  filtered. 
a         (a).  5  c.c.  of  the  61trate  required  37'25  c.c.  \  normal  KOH. 
^k      (6).  5  C.C.   of  the  filtrate  required  3T'3  c.c.  \  normal  KOH,  average   37-27< 
^Hbttwponding  to  l-4'252  gram,  nitrogen  in  100  c.c.  undiluted  urine. 

Deducting  \  of  0  0056  gram.,  the  weight  of  nitrogen  of  bodies  not  albuminoua, 

there  remains  l-42:!8  gram,  nitrogen  in  100  c.c.  of  the  undiluted  urine.     The  results 

show  a  gain   of  0*0042  gram,   nitrogen   in  100  c.c.  of  the  undiluted  urine  after  the 

.^paration  of  the  albumen,  1-4238—1-4196  =  0-0042. 

Kk  ij'o   he  continued.) 

V 
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REPORT  OF  RECENT  RESEARCHES  AND  IMPROVEMENTS  IN 
ANALYTIOAT,  PROCESSES. 
On  CocoNcTS.  L.  VAK  Itallie.  {^'ed.  Ti/dachr.  V.  I'harmacU).  October,  1890. — 
:ge  nut  contained  about  15u  grammee,  of  milky  iluid  of  1,022  specific  gravity  (at 
G.)  The  reaction  was  faintly  acid,  and  no  precipitate  was  obtained  on  boiliog  or  on 
lion  of  acetic  or  picric  acids,  showing  the  practical  absence  of  albumenoids,  which 
it  bave  been  expected  In  a  so-called  milk.  lUO  c.c.  of  the  fluid  were  evaporated  to 
»  syrupy  consistence  and  extracted  with  alcohol.  The  precipitate  was  washed  on  the 
filter  with  alcohol,  but  it  readily  dissolved  in  a  little  water.  Delicate  tests  showed  no 
trftces  of  albumen,  but  the  liquid  i-eadlly  reduced  FehUng'a  solution.  The  filtrate  was 
evaporated  to  a  very  small  bulk,  once  more  treated  with  alcohol,  and  the  precipitate 
finally  dissolved  Id  water.  The  solution  waa  not  precipitated  by  picric  acid,  Mayer's 
Bolutiou,  phospho-tungatic  acid,  potasEium-cadmium  iodide,  platlnlc  chloride,  auric 
chloride,  and  tannic  acid.  Neither  lead  acstate  nor  the  basic  salt  gave  any  precipitate, 
and  no  alkaloidal  or  gJuco&idal  body  was  extracted  by  agitation  with  ether,  chloroform, 
or  benaol.  2bO  grammes  of  the  endocarp  were  grated  and  pressed  out.  The  fluid 
precipitated  with  lead  acetate,  and  the  liltnite  treated  with  liquor  plumbi. 
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precipitate  was  washed,  suspended  in  alooholy  and  decomposed  with  hydrogen  sulphide. 
The  filtrate  from  the  lead  sulphide  was  nearly  colourless,  and  gave  after  evaporation  no 
precipitate  with  the  various  general  reagents  for  alkaloids.  After  boiling  with  dflute 
sulphuric  add,  it  did  not  reduce  Fehling's  solution,  showing  the  absence  of  glucosidfli. 
The  filtrate  was  freed  from  lead  by  a  current  of  hydrogen  sulphide,  and  evaporated  to  t 
syrupy  consistence  after  neutralising  the  liberated  add.  The  liquid  was  mixed  with 
alcohol,  filtered,  the  alcohol  evaporated,  and  the  residue  dissolved  in  water.  The  varioofl 
reagents  for  alkaloids  failed  to  produce  any  predpitate.  Fehling's  solution  was  reduced, 
but  after  removing  the  suboxide  of  copper,  and  boiling  with  dilute  sulphuric  add,  no 
further  power  of  redudng  copper  solution  was  noticed,  showing  to  the  author's  satisfac- 
tion the  complete  absence  of  any  alkaloids  or  glucosides  in  the  coco-nuts.  To  ascertein 
the  nature  of  the  sugars  in  the  nuts,  the  author  mixed  50  grammes,  of  the  juice  with  a 
very  slight  excess  of  ammoniacal  *  liquor  plumbL  The  filtrate  showed  undoubtedly  the 
presence  of  sucrose  by  the  usual  tests.  The  lead  predpitate  was  after  washing  suspended 
in  water  and  treated  with  carbonic  anhydride.  The  filtrate  strongly  reduced  the 
Fehling,  showing  the  presence  of  dextrose.  The  reddue,  which  now  might  have  con* 
tained  the  lead  compound  of  levulose,  was  decomposed  by  hydrogen  sulphide ;  but  as 
the  filtrate,  after  evaporation  and  neutralisation,  did  not  reduce  Fehling's  solution,  the 
absence  of  that  substance  may  be  taken  for  granted.  L.  de  EL 

Adulteration  op  Stabch.  F.  Dickmann.  {Zeitschr,  /.  Angew.  Chemte.)  1  Oct, 
1890. — ^The  author,  in  testing  a  sample  of  starch  for  ash  by  indnerating  it  in  a  platinum 
crudble,  found  his  dish  con^pletely  perforated,  and  to  contain  a  lump  of  a  metal.  This 
consisted  of  lead,  which  was  present  in  the  sample  as  sulphate,  to  the  extent  of  17*6  per 
cent.  Other  mineral  matter  could  not  be  detected.  The  moisture  of  the  sample 
amounted  to  1 1*75  per  cent.,  and  under  the  microscope  the  starch  seemed  to  be  all  rice.  The 
sample  was  not  in  powder  but  in  the  usual  lumps,  so  there  could  be  no  question  of  an 
acddental  contamination.  The  author  is  at  a  loss  to  understand  what  might  have  been 
the  object  of  introdudog  a  rather  expensive  article,  such  as  lead  sulphate,  which  has  not 
even  the  power  of  improving  the  colour  of  the  article.  L.  de  K. 

Detection  of  Margarine  in  Butter.  Bochairy.  {Ph.  Zeit,  518). — Fifteen  cc  of 
the  filtered  butter-fat  are  put  into  a  graduated  cylinder,  dissolved  in  15  c.c.  of  toluene 
and  50  c.c  of  commercial  absolute  alcohol  are  added.  If  the  temperature  does  not  exceed 
18^  C,  the  spirit  will  float  on  the  top  of  the  solution  of  the  butter.  The  liquid  must 
now  be  heated  up  to  50^  C,  and  then  thoroughly  shaken.  If  the  sample  consists  chiefly 
of  margarine,  the  liquid  gets  at  once  turbid ;  but  when  one  has  to  deal  with  a  mixture, 
there  forms  no  sensible  deposit  until  the  cylinder  is  put  into  water  of  40?  C.  temperature. 
If  the  butter  is  adulterated,  a  more  or  less  heavy  layer  will  separate  out.  For  instance, 
with  a  sample  containing  only  10  per  cent,  of  margarine,  11  c.c.  of  depodt  were  obtained, 
but,  unfortunately,  the  amount  does  not  increase  proportionately  with  the  amount  of 
margarine  present.  However,  as  a  qualitative  test,  the  process  certainly  deserves  a  fair 
trial.  L.  de  K. 

*  Uquor  plnmbi  mixed  with  ammonia  until  a  permanent  precipitate  threatens  to  form. 
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Assay  of  Commekcial  Caustk,'  Soda.  G.  LL'NCiE.  (Ztilsc/ir  /.  Angeio  Cliemie. 
:tober,  ISOO).— As  is  weU  kuown,  commercial  caustic  soda  contaios  earns  soda  com- 
uadt)  capable  of  saturatiog  acids,  which  are  consequently'  reclconed  aa  Hodium  oxide, 
leee  compounila  are  Eodium  carbonate,  silicate,  or  alumibate.  In  accurate  commercial 
sljreis  the  amoimt  of  sodium  carbooata  is  generally  calculated  from  the  amount  of 
rbonic  anhydride  tha  sample  contains ;  but  there  seems  to  be  a  kind  of  unwritten 
reement  not  to  pay  attention  to  the  fact  that  some  of  the  caustic  soda  found  really 
ists  as  a  eilicate  or  an  aluminata.  This  is  moet  likely,  because  in  practice  (soap 
aking,  etc.),  the  presence  of  these  compounds  does  not  interfere  with  the  manufactur- 
g  ;  and  they  are  also  generally  present  in  but  trifling  quantities.  The  author's  process 
titrmting  with  methyl-orange  has  been  criticised  by  Cross  and  Bevan,  who  bold  that 
6  process  is  wrong  because  some  of  the  alumioa  will  also  count  as  soda.  The  author 
uots  out  that  these  chemists  made  a  mistake  in  supposing  two  molecules  of  alumina  to 
nitralise  five  molecules  of  sulphuric  acid  instead  ot  six  ;  and  also  that  their  idea  about 
le  interference  of  alumina  is  much  exaggerated.  The  author  has  rarely  found  the 
nount  of  alumina  to  exceed  '1  per  cent.,  which  is  not  astoniabing,  as  the  high 
mpeiature  t.o  which  caustic  soda  is  exposed  during  the  fusion  makes  it  deposit  nearly 
1  its  impurities.  Of  course,  the  so-called  caustic  bottoms  may  contain  sometimes  as 
ooh  as  two  per  cent,  of  alumina,  and  cannot  very  well  be  titrated  with  the  aid  of 
etbyl-orange.  L.  db  K. 

Quantitative  Estikatios  of  Fluobinb.  H.  Offeruann.  {Zeitxchr  f.  Angtw 
htmit.  No.  20,  1$90}. — The  author's  procssa  does  not  much  differ  from  the  one 
■scribed  in  TuE  Analyst,  1886,  by  Dr.  S.  Bein ;  but  instead  of  weighing  the  separated 
licic  acid,  the  fluid  is  titrated  with  normal  alkali,  with  tineture  of  cochineal  as  indi- 
.tor.  As  6  moieculea  of  potassic  hydrate  =  1  molecule  of  hydrofluo.si licic  acid,  I  e.c,  of 
jrmal  alkali  ^^  '019  gramma  of  fluorine.  The  process  gives  good  results  even  in  pre- 
ncB  of  organic  matter  or  volatile  acids  such  as  hydrochloric  acid,  and  the  author  hopen 
i&t  owing  to  its  simplicity,  the  process  will  attract  attention  ;  but  we  fear  that  not' 
itbstanding  the  excellent  test  analysis,  few  practical  analysts  will  try  it  on  account  of 
le  very  complicated  apparatus  required.  L.  de  K. 

Estimation  of  Tree  Lime  in  tqe  Black  Soda  Ash.  G.  Lokob.  (Zeitgchr  J. 
ngew  C'hemie,  October  1st,  1890). — This  estimation  is  of  some  importanoe,  as  the  ptB- 
ince  of  some  free  lime  is  indispensable  to  the  complete  extraction  of  the  soda.  The 
atbor  gives  his  modification  of  Winkler's  process,  which,  he  thinks,  will  be  found  useful 
1  the  assay  of  black  ash.  Fifty  grams,  of  the  well-mixed  sample  are  quickly  powdered 
1  a  mortar,  put  into  a  000  c.c.  flask,  and  mixed  with  warm  water,  which  must  be  free 
■om  carbonic  acid.  It  is  necessary  to  frequently  shake  the  flask,  otherwise  a  hard  cake 
ill  form  at  the  bottom.  After  two  hours  the  liquid  is  made  up  to  the  mark,  and 
'tor  thorough  shaking  5  c.c.  of  the  turbid  liquid  are  pipetted  oS,  put  into  a 
saker,  and  mixed  with  a  slight  excess  of  barium  chloride.  After  adding  a  few  dr«ps 
r  phenol -pbthalein,  the  alkalinity  (lime)  is  now  titrated  with  "  oxnlic  acid.  The 
jtfaor  found  it  totally  unnecessary  to  add  sugar,  a  plan  proposed  to  better  dissolve  the 
me.  L.  UE  K. 

Assay  of  Logwood.  Db.  L.  Schbetseb.  (Chem.  Zeit.,  No.  58, 1890). — The  author 
id  not  intend  to  publish  bis  process,  which  he  has  for  years  successfully  employed  ;  but 
i  many  correspondents  believe,  the  accurate  assay  of  logwood  is  still  an  impossibility,  he 
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has  finally  decided  to  make  his  process  knowD.     Fifty  grams,  of  the  ground  wood  ve! 
completely  exhausted  with  water,  the  liquid  diluted  up  to  1  litre,  and  a  portion  of  it  I 
filtered  through  hide  powder,  which  must  be  of  sound  and. woolly  quality.     The  filtrate 
is  generally  colourless,  and  even  remains  so  after  addition  of  ammonia.     100  c.c.  of  tliii 
solution,  and  also  100  c.c.  of  the  original  solution,  are  evaporated  to  dryness  at  100**  C, 
and   the  difference  between  the  two  weighings  represents  the  amount   of  colotuing 
matters,  including,  of  course,  tannin.     For  the  assay  of  extract  of  logwood,  10  cc  cl| 
the  powdered  sample  are  dissolved  in  water  and  diluted  up  to  1  litre.     To  see  if  there  t^ 
any  adulteration  with  mineral  matter,  the  ash  is  taken  as  well.  L.  de  K. 


Tbstikq  fob  Arsenic  by  Feleitmann's  Method. — Professor  Johnson  has  reoenll; 
shown  the  great  advantage  of  employing  aluminium  instead  of  zinc  in  this  test,  be- 
cause  commercial  aluminium  never  contains  arsenic,  while  it  is  very  difficult  to  obtain 
zinc  that  is  absolutely  free  from  this  impurity.  The  evolution  of  hydrogen  from 
aluminium  and  potassium  hydrate  also  proceeds  with  great  regularity  and  withe  "  > 
application  of  heat  to  any  extent. 


Detection  op  Wood-pulp  in  Paper.  Wurster,  Maandbl  Vervalsch,  No.  189.— 
By  means  of  the  following  reagents,  which  must  be  applied  in  the  presence  of  an  add, 
either  in  the  cold  or  at  a  gentle  heat,  the  presence  of  wood-pulp  in  paper  may  be  readily 

detected. 

Reagent.  Wood-paper.  Cellulose. 

Orcine.  Dark  red.  No  colour. 

Besordne.  Dark  green.  Violet. 

Pyrogallol.  Greenish  blue.  „ 

PhenoL  Chreenish  yellow.  „ 

Phloroglucine.  Blueish  violet.  No  colour. 

Another  excellent  reagent  is  dimethyl-paraphenylene-diamine,  which  colours  the  wood 
intensely  fuchsia  red,  and  enables  the  analyst  to  approximately  estimate  its  quantity. 


Popular  Chemistry. — The  following  specimen  of  chemistry  for  the  million  has 
appeared  in  the  Echo,  and  we  reproduce  it  for  tlie  delectation  of  our  readers  : — Sixty 
samples  of  milk,  a  dozen  samples  of  flour^  bread,  meat  extracts,  potted  meats,  feeding 
cakes,  etc.,  can  be  estimated  with  the  greatest  facility,  as  regards  flesh-forming  consti- 
tuents, in  an  hour.  The  cost  is  almost  nil.  One  grain  of  permanganate  of  potash  in 
solution  made  acid  constitutes  sixty  workable  measures,  or  subnormes.  With  a  slight 
alteration  of  the  process,  alcohol,  starch,  mucilage  can  be  estimated  in  the  same  rapid 
manner.  The  cost  is  so  insignificant  that  a  million  may  be  made  for  a  guinea.  The 
only  apparatus  required  are  a  pipette  and  flask,  and  a  phial  and  bottle  may  be  substi- 
tuted even  for  these.  The  calculation  required  Is  quite  within  the  capacity  of  a  Board 
School  lad  of  the  sixth  standard.  The  process  has  lately  been  brought  under  the  notice 
of  the  Agricultural  Department  and  School  Board  authorities,  and  will  speedily  make 
an  impression  on  vestries,  as  it  has  already  done  in  the  grain  trade.  Details  may 
be  found  in  various  agricultural  papers  of  the  month  notably  the  North  British 
AgricuUuriat  of  the  22nd  and  29th  ult.,  and  subsequently.  The  whole  of  the  experi- 
ments may  be  performed  by  every  householder,  and  the  pipette  and  flask  will  take 
their  place  the  same  as  scales  and  weights  amongst  household  requisites.  Never  has 
the  individual  possessed  such  power  over  the  value  of  his  food  stuf&.  A  kernel  of 
wheat,  a  few  grains  of  bread,  a  few  drops  of  milk,  such  is  the  test  of  vegetable 
and  animal  albumens. 


